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PREF ACE 


Rapid and extensive progress in semiconductor technology has greatly 


changed the entire aspect of electronics, and is leading us to the ‘Electronics 


Age’. 


With the advent of the 1970’s, solid state technology has helped in both im- 
proving and developing communications equipments, sound equipments, elec- 
tronic equipments, and industrial equipments. The progress will continue to 
greatly contribute to the industrial world with today’s modern information 


society as a background. 


Being well aware of the importance of its role, Toshiba intends to exert 
its utmost efforts to contribute to further developments in this field of in- 


dustry. 


We take this opportunity to express our deep appreciation for your contin- 
ued patronage of our “Toshiba Semiconductor Handbook”. In editing the 
Handbook, we always endeavor to update the contents to keep up with 


reader requirements. 


The latest issue of “Toshiba Semiconductor Handbook” (1973 edition) cov- 
ers all of the new items, including light emitting solid state devices. Also, 
profuse commentaries are added for a better understanding and appropriate 
application of the products. Further, we have attached English versions of 
the typical and representative items. This is in response to an increasing de- 
mand for English versions, as the exchange of information and business with 


foreign countries is extensively increasing. 


We hope that this newest edition will receive the same favorable accept- 
ance as our 1971 edition, and welcome your comments and recommendations 


on this issue. It would be of a great help to us in publishing the future issue. 


September 1972 


Susumu Ishikame 

General Manager 

Tubes and Semiconductor Division 
Tokyo Shibaura Electric Co., Ltd. 
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Tokyo Shibaura Electric Co., Ltd. assume no responsibility for various patent problems which 
may arise by employing the circuit examples presented, because circuit examples illustrated he- 
rein are presented only as a guide for transistor performances. 

Keep in mind that in some cases chracteristics indicated in this Handbook may not be obtained 
because they are dependent upon the type, layout, and wiring method of the parts employed. 
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3 oRse 
{t FASAT RR Bb LET. 


AH OWS 
BAAR Bo LET. 


SIND tA 
lPoRe 1B BS KEL, RMOboOriihtdt 
Hath, 
(A 3G2C 2 : Feet 3 A, MNvAEAE 400V 
DREGE 2 {ii 2e FAV 7c IER HERE C 
(2 VR—-Ry TS) OBA y 7 
(6) HAY RYAPyDLOXLOREMA ORBEA 
“CUTE a 
1 3H 2 38 3 18 4 i 5 6 ie 
SF RE OE ORE UME RSE 


1OMs 
He BCSA LT OPERAS Ey TCRRONGER AYES. 


foxy | oh RR T O  M 
SF —“KO+{, VAR CSCR) 


SFR eye HOW VAR CSCR) 


2TORMFL SOMES 
(HAT) AS OREOASINGYE CES AL 
Ex —IROVT VAR EMER AE CRD LET. 


4H ORMS 
{PREM BHR LAV ARRED LET. 


5IBOMS 
LMERILANFZOT NI oN y b CHIKARA 
bLET. 


6THD TAS 
lPbkhkE S5BWOBS. CRE LRMO LOMITA E 
4A, 
CA) SF16J 2H1 ? SPS SIRBITI6A, IEA 
BASHIL EEE 6(00V O—-fRO +4 
YAR 2 {84 AAV 7: BERR A 
CHAE) Ort VARA 
BRyTD 
SFRI6J4BB: 2iixeTk&—-RhoOvd VAR 
CEPHSIRRI6A, ER 
/UBARAIL FREE 600V) 3+ 4 {Al 
WAV TCR BB CHAE 
BTV» 7) DAR YZ 
feds, WBBRAT VU ARARY FOO TIKIOMBGE 
WE TWERA, 
(6) V4 7ORFBRER LOC ORS MRAORBECA 
WWE, 


aC f= 


1 23 38 438 5 tH | ry F 


MC ae 3 BL | i = 
as ehsg = a tte tee F 
aa At: V | 30LL FE 300% MHz 
on U 300 + 1000 + MHz 
ious L 1% 2 ¢ GHz 
S#BWwES, Ss. 24+ 4 & GHz 
C 44 8 GHz 
2H OMS xX 8 4 12 4 GHz 
K 12% 36 4 GHz 
(2a) CL ORBOMS . 
TEI D fas DRROMER AVES, Q ar a GHz 
ee teere G M | 
sf | | s |tl a sHORT 
SEU A JIS | UCI [21 F |) 8 2 CUR eu REET 
SID tr 


BEY BDL, FA7 eX y SMBOMFAA ET. 
HELI BEOOMBRS ET 


3IBO MF 
Coil) S-HX1  : RYEHT468.75~9375 MHz oC fe3t 


FARR GOFAL) BRbLKROMERAES, 
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=P aE ASS on 


ISA 614 CFS LOM a 


Letter Symbols and Abbreviations for Semiconductor Devices 
& hk General 


Symbol | 1H 
NF MEET HAL 
P EAHA 
Py, Pin AVE 
Po, Pour IKI 
R; ekae sees 
Rr, Rin AD Ht 
Ry SA tap ERT 
Ro, Rout HERE 
Rtn GORI 
Ith | eee 
Rina ie HSA 
| Eat 
Rth—e sel SA as Tala 
HE 
Ren_r | BAS 7 4 VAR 
| PEL 
Rence—ap Teas Jed DH 
FRB 
Ritn-s PeErihA Ry» F 
icieceeeSeenIn 
Rens—f AR y FTE 
fal SNH 
Ta Fe) A Yin BE 
Te i — ATGRE 
Ty SHE 
T opr BY Elm 
Tstg PRA PTA RE 
ta pee ania i=i| 
tr “PERRET 
tr LAA RST] 
trr pha) (RFI Cs 
AA-F) 
tste ao By Tel 


A 


|C BS Ft th wt 


PERO AEE IIT kL BBD PEK 
DES IEAM ONMMER OLA DIRE UF 
AL ) AACR DRE LSE SD S Deas 
of, 

yo Aine CAR y PTE) RUE TH 
Tin /e— FEC, aioe BIB D SBE 
AFIDES, Be SHUR ED RO FEES 
oe 14) (ARE LAS AD eT 
ia, 


HET VLBA Ae DBE L Lig vp BOR 
Be, ETVLaRUaAT & © BRAGG 


LER EBD b ae K COREL 


ves eae Hee PAAUARGE, JBASRAE 7s 
CL DE 


ee en 


PERLE PLS, PEAS, peti 
Pees ERIN, ME ei OBIE 


aR DAROMPRIT Eo COAGH SR 
ASH as 1 ONO 2 > CIS 
ete RRO SL +4 
FETCREOBEIO rac, MOM IASE FOF 
fet BAT BE XS ROWE, 


MHA O 7 - AL OGED bi 
O Yh RE, 


Fe Ae EN DH Le ARE CRIS T @ PR 
FEL Otiae, 


APIA ADILED BORK 10 
GRLATFARDb, WA-SLADITE 
1 KIND 10761¢ EHS X COR 


HSL ADK DI0% D> 10% ¥ 
CHL A OIE ZA RFE. 

Hi FJ 78 7b A DHARMA D 10 76 D> 9074 & 
CHIN Z DV SFT, 

ETT PY FLUC 5 FDO He © Be AIR Ds 
SBE ORI E CME AIRF], 


ATIZN 1 AD FREEBSD AEH 10% 
PRES SMA b, HII-S 7 AD PRES) 
D tse Keh O 10% 1. PRED SE CORE 
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Term 


noise figure 


allowable power dissipation 
input power 


output power 
signal source resistance 


input resistance 
load resistance 
output resistance 
thermal resistance 


transient thermal resistance 


thermal resistance, junction to 
ambient 

thermal resistance, junction to case 
thermal resistance, junction to heat 
sink 


thermal resistance, heat sink to 
ambient 
thermal resistance, junction to stud 


thermal resistance, stud to heat sink 


ambient temperature 


case temperature 


junction temperature 
operating temperature 
storage temperature 


delay time 


fall time 
rise time 
reverse recovery time (diode) 


storage time 


fon R—-—ya> VER] | ta + tr OFM turn-on time 
torr Yio ir 7 FReTB] tste & te Dil turn-off time 
Vi. Vin ADJVIBIE input voltage 
Vo, Vout Hs. output voltage 
Q, SS RS fit stored charge 
2. BIYLYAZY Transistor 
2.1. KOYVYAYSK Transistor General 
Symbol | @ 8A | € BE & th BOM Term 
BVcso 2VIR+N— | Si y SHKMC2AVIZ SERA OWAMIC | breakdown voltage, collector to base, 
A TRIKE CR FE BIER INZC, 2UZ & BRD ASwBICI | emitter open 
IN LBD SAVE OIRTEOD 2UT BBS 
$BIS2vVIAR+-N-—ARBE. 
BV creo avI7R+ mi | N-ARRKCIAVIZESOWAAICE | breakdown voltage, Collector to emit- 
»y SIRE R REE | HAIN, 2U7 2 BAS SawBuc issn | ter, base open 
Libs S ASR ORED 2 7 2 BHI IS 
WEA2VI7IR+ iy FRE, , . 
BVcerr 2VIR-e msi | rN-A-ariy SHCHEOM Ree breakdown voltage, collector to emit- 
y SMR BE | BE, aU 7 REL OWHAICBEY | ter, with specified resistance between 
MAC, 2UZ & BAAS In LAR | base and emitter 
DSTO HED = V7 BETIS 
2vIAK-xriy zB 
BVcrs AVIR- mil nN-A-wemiyZR BAe, 2 U2 ## | breakdown voltage, collector to emit- 
y RRR BE | ROWARICREL INA tC, avy | ter, base short-circuited to emitter 
BILD AVE IS TM LRRD 6 SILO FRO 2 
VIR BGC BAARVIR+ riyB 
fel FEE. 
BVcrex AVIR+ ei | N-AXSFECOMKEE C= y % ICH E,| breakdown voltage, collector to emit- 
y SRE HE | 27 2S OMT ANC ES I 2%, | ter, with specified circuit between 
IVF RED ARBUcIS n LAD SB fFfVE | base and emitter 
DIED 2 VIF BWC SAU TB 
=i y SBE, 
BVeso miyR+N- | 2VIR BaBeC = Sy REL oOwH AC | breakdown voltage, emitter to base, 
A TIRE TX Bs, FE REY INC, = S y 2 BURA BwM ICH | collector open 
ba Lib 3 AE OIE TED = 8 y ® BVT 
| IPS 8 y B+ SN ATBIAER, 
bep IRR SR | NO ARE forward transfer susceptance, common 
YA base 
bee & = 3 y RB forward transfer susceptance, common 
emitter 
bin APDPURAP RY | N— ARE input susceptance, common base 
7. 
Die a miy Beh input susceptance, common emitter 
Dob HDtae PRY | NAR output susceptance, common base 
x 
Doe a miy eh output susceptance, common emitter 
Deb PRB Ae TR |) NABH reverse transfer susceptance, common 
YA base. 
Dre tate Sk | Diy RH reverse transfer susceptance, common 
Y emitter 
Coron nae 8 CeXPpv' (collector to base time 
constant) 
Cip JAVAE “A ApH input capacitance, common base 
Cie 7 x2 y Heh input capacitance, common emitter 
Ciep WAlz sy BA parallel input capacitance, common 


HA i 
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emitter 


Con 
Coo 
Coep 


Cre 


fmax, fose 


hip 
Die 
_ Rechie) 


Im(Chie) 


Hop 


IaUV7RWDE 
Diy MDE 
r 


+a. 
JH. 


WA = y» & EH 
DAE 

o 8 vy FADE 
E 


ee ane 
L -» Br vee 


kAYYYaYy 
pipes 

Bee DAM 
eee 


te IAN 


BHAIG 
REA 
er AR 
Pia y Re R 
Ze 


a 


IRR Ea vy #7 
BRYA 


«P 
AFI2V RFR 
VA 

74 


Have a 
YA 


ao 


ERE 3 VED 
BY 


“ 


Deane Gs 


SHR 


op 


ELD eS Die PS 


Pea Mas ATI 


AVE-RBVA 
L 


oe SA 
& BERT 


Babe Maa 7 
2A 


fa 7E O TEE, FE DING 3 TBS — ArseHy 
{7s ETT i RDS, pe ist} SAO 
ay 7 (CcisS GdB Kotte Xo) ik 


HEOERE, Byicpto=s » hsb 
ee me 2S1 CGB) EK 4IM 


<A TEHb. FERED % CIC OK 
VR IED) & BUA TIE & DEG, ae 
dB CHbDENS. 


= 3 y BTA 
“iy & PEM 


= iy & PEM 


BEVEL FI) FB Fae De CO ACU A TI re ERIC 


Ft DTM BVO he CN — AP) 
a (=i y & Bah) 

= AE 

x Att 


A APE 


i y Pei 


AEG TI BUDA OIREB CO, 3eUEHATI 
BOT AAD UO bk (8 — ARH) 


y & Pes) 


ED RRBEO $b LCR SEMA 
TOME RA TIED Lk C= i y & Bebb 


Hi J) BEF DSF D IRGC DO BCELA TI Fe. 
ASTRA TI EURO He (SN — APH) 


a (= = y» BE) 


4 C= 
Rie 
Tt 


b (=i y FEB) OSB 
> ORAS 


Zs C 4 


BEGLA TIED FT OIE TO, BSH 
Bw vnt CIN be AIKBIE OD 


aoa GE 


output capacitance, common base 
output capacitance, common emitter 


parallel output capacitance, common 
emitter 


emitter transition capacitance 


maximum frequency of oscillation 


small-signal short-circuit forward 
current transfer ratio cutoff 
frequency, common base 


transition frequency (common emit 
ter gain bandwidth product) 


conversion power gain 


unilateral maximum available power 
gain 


power gain, common base 


power gain, common emitter 

voltage gain, common emitter 

mixing power gain 

conversion conductance, common base 


conversion conductance, 
emitter 


forward transfer conductance, com- 
mon base 


forward transfer conductance, 
common emitter 


common 


input conductance, common base 


input conductance, common emitter 
output conductance, common base 


output conductance, common emitter 


reverse transfer conductance, 
common base 


reverse transfer conductance, 
common emitter 


small-signal short-circuit forward 
current transfer ratio, common base 


small-signal short-circuit forward 
current transfer ratio, common emitter | 
static forward current transfer 


Hb)| ratio, common emitter 


small-signal short-circuit input 
impedance, common base 


small-signal short-circuit input 
imped-ance, common emitter 


real part of small-signal short-circuit | 
input impedance, common emitter | 


imaginary part of small-signal short 
circuit input impedance, common 
emitter 

small-signa lopen-circuit output 
admittance, common base 


Doe 


Ver 


Vosc 
VBE 


Vae(sat) 
Vos 


Vocso 


BAe Maa 7 OF 


TRYVA 


DAEs) Mes et ee. 
FERS SS 


ao 


NAT 
ReveyAne 
Arai 
R-VYRING 
Area 

D ETE 
2VA7R Lx 
Dit 


ad 


Y 


» 


= iy KB 
fa Sd »y X Lelbf 
alit 


Pee 
2vu7 BRIBE 


~— ~ Ama 
ny et 


SN — ASSASET 
~— AGKDS 0 1K 
Hi 


= 3 y BING FFE 
Ht 


AGC 
aoe AER He 


Nr Ar Diy 
a ASR REE 
AVIReOnN- 


AIR EE 


a 


a 


AVvVAA+ ms 


y & RAE 


| 
: 


be (A= Aub) 


BOvLA TI EUSA OAR 


CO, AehgH 


WeSC Oe SE ITRIE © 
fe (@ iy & eH) 


BELA TI UEDA DYRAE CO, 3eHLAT 
BESS HEM IEE DEL (2 BEM 


a 


(=i y ® Hh) 


A ABBOT SEH CLIO 


1 7 SARC CN 2 REE CLD) 


x Ba 


(ees 


AVAReOnn 


y B 
A nO HED ABE % Ed LBS 


Davey a BR. 


NmrArsmiy R CHR TE 


7c END, 


Dift-<4 TA 


AUD HR Sm ABNCISEE OE 


FPA 2 INR PBS Dave & BIE. 


NS Ake BAIT 


lo G, 


AVI7R+msiy 


2 MICREOMTTRES MARBAOD 


aU & eK. 


N- Ass y SCHED EBAY 


FEI, 


AvVA7ARH + ms y FICHE OW 
FFB MAKE O aL DR BBE. 


iy RMA Bu CAYD 


2 VY KwBHRIE LT, = 3. 


y Rene 


ANITA IE DUS MEE INA TMD 


= = y RTE 


2AVIKCBMSHNAZEH 


NeArcmiy & Fale Gt HE 


FaKe DUPED L ¥ Om 8 


A ave it RHE 


a 


2VIAR+-N- ABP 


= iy ReAMICLREEDAVIS- 
“A AU 


N-Aremrmiy & FANCHG EO FE & Elon 
-N— APRIL 


Let SO2v 


7B 


2VI7R+-=i,y SHEE 


ss(16..) 


small-signal open-circuit output 
admittance, common emitter 


small-signal open-circuit reverse 
voltage transfer ratio, common base 


small-signal open-circuit reverse volt- 
age transfer ratio, common emitter 


base current, dc 
turn-on base current 


turn-off base current 


collector current, dc 


collector cutoff current, dc, emitter 
open 


collector cutoff current, dc, with 
specified reverse voltage between 
base and emitter 


collector cutoff current, dc, base open 


collector current, dc, with specified 
circuit between base and emitter 


emitter current, dc 
emitter cutoff current, dc, collector 


open 


overall harmonic distortion 
collector power dissipation 
stored charge 


external base resistance 
base spreading resistance 


external emitter resistance 


AGC voltage | 
base supply voltage 
collector supply voltage 


emitter supply voltage 


oscillation output voltage 
base to emitter voltage, dc 


base to emitter saturation voltage 


collector to base voltage, dc 


collector to base voltage, dc, emitter 


open 


collector to base voltage, dc, with 
specified voltage between base and 
emitter 


collector to emitter voltage, dc 


V cro AVI7AKR+ ez 
» & fal HAE 

VoER 4 

Vors o 

Vocrv a 

Vorx “o 

Vor(sat) 2 oe Rem 
» & RARE 

Vcer(sus) | av7x-=x28 
y B falar A 7. 4 
=/ 7 Ee 

Ves Sy Renn 
PEE 

VeEso Tw Kenn 
AEE 

Vn Peper 

Vr ASHE 

Yb Eee ies 
wey Fieva 

Yfe a 

Yrb Pale Ma siti 
EET Fi kVA 

Yre 4 

Ofp NAGE 7 F 2 2 
Y ABLAAAS 

Gre oa 

Orb WRT Ks x 
Y ARLHS 

Gre 4 

Si ADH REL 

S22 HA FI BC RB 

Sai MTT Ta Re FAA 

Sie RATT AVS EE RAL 

2.2. Dahhs 
Symbol iA S| 

Ip Fey ent 

I SE ALR 

fan FSA IG G > Bal 
WL 

if FR ES 

H HY Be 


“—-ABAMOLEDAVIR+> 8 
FRIES Dit HE 

N—-A+=ziy SHCHEORE Ree 
wei Lik EDAVI K+ © 8 y KIB 
It SE 


NA+ Zi y RY LEO 2 
YRe wes y KTR 

NA+ ei y SHICHEORES Mz 
REXOAVIZ+- =i y SHBVBE 


y 


fhe 


— AR TED BAPE C= 8 » RICK 
BLE SOR V 7A + = sy ZTE 


FRE DPMBAEOLEDAVIKR+ we 
y & TRE BEE 


avIYR+-=aiy SRA, 2av7eR 
BmOMMte LE SUE-T7HRLT, 
(S—FEIRIC HE LEC GAIMOPGFED AVI 
Fee 33 (t SBE, 


miyR+N-— ARTE 


AVIRRNOL EDT yR + N-A 
Fel it He HE 


ACHitH D E ASAE OURRR CO, ZewEHTI 
BUILT AC DILA TI tHe D He CN A BEM) 


a (= = y # Pew) 


SE ENSAILTEIGOIE CR eS 
a (= § y & Beh) 


ATHEC © BO EVES AS EEE © Ee 
HAI BUC D BOS FE FE VET ASI FE HEY © Et 
EFF TB) D HAD PEE A 0 ED © be 
WA © BEE 


YUAZAY Photo Transistor 


| # Ff ih wt 


ASPIED 7TEVIRGR TC, 27 B Te 
BH YAN Lic & Shith SUBIC. 


BUEDASICKIRC, 27 Rie 
BEY AML & Shih 4 eit. 
(KARA PCR (S0OHz) wxtL, 3 
FEDICDSSd BE PS % JADA. 
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collector to emitter voltage, dc, base 
open 


collector to emitter voltage, dc, with 
specified resistance between base and 
emitter 


collector to emitter voltage, dc, with 
base short-circuited to emitter 


collector to emitter voltage, dc, with 
specified voltage between base and 
emitter 


collector to emitter voltage, dc, with 
specified circuit between base and 
emitter 


collector to emitter saturation voltage 


collector to emitter sustaining voltage 


emitter to base voltage, dc 


emitter to base voltage, dc, collector 
open 


noise voltage refer to input terminal 


reverse voltage 


forward transfer admittance, common 
base 


forward transfer admittance, common 
emitter 


reverse transfer admittance, common 
base 


reverse transfer admittance, common 
emitter 


phase angle of forward transfer 
admittance, common base 


phase angle of forward transfer 
admittance, common emitter 


phase angle of reverse transfer 
admittance, common base 


scattering parameter, input reflection 
coefficient 

scattering parameter, output reflection 
coefficient 

scattering parameter, forward trans- 
fer coefficient 

scattering parameter, reverse transf- 
er coefficient 


Term 


‘rif | dark current 


light current 


light modulation current cut off 
frequency 
illumination 


radiation power 


YURI Unijunction transistor 


ie) 
wo 
[.t 
[1 
+ ? 
Y 
Ny 
Wi 
VY’ 
> 
UI 
\ 


Symbol | oH A | @ & e ee ww | | Term 

' Tee NA —- ABT XN RERICHNSE rit Cav | base 2 current, dc | 

‘Ipocwody A - Ae Veni(sat) £ AERA BI S~ — | modulated interbase current 

| | Tit AQ BYEC, Sly R + N-AQHOR | ) | 

he Beg a RI ART _ : | 

, | =iy RB | iy FBR AB CAM “|-emitter current, dc 

‘Tepeo mi y RUE FDI ~-Al panei 81% = sy 2+N | emitter reverse current, de, base 1 

| = es | — 7% 2 FER {open 

| Tew ab ae Sy | =2iyr BROeAME, | peak emitter current 

yee : ae i BIE | 7 2 ee. 

Tp | E-7Mxriy | &-7 RE Vp IDI SE Hee, = == | peak point emitter current 

| Beit |v + poe ee FLT | , 

: ESB BE Sy 2 | - 

Ty 4 5 BY miyxXBF—2 iy z rept a valley point emitter current 

| | BARRCT ibe Fac 38S Bs | | 

IL 

- Reso <A x2 y x BERRI It S~X—-A~A1-~ | base 1 to base 2 resistance, emitter |: 
tence. at — A 2 TIO ERE open : 
: Vgiro N-Al-=xae Ae Bpbicibuibic 38 tZrx—-Al1-= | base 1 to emitter voltage, dc, base 2 t 
| y & PRS 2 y SRC open 3 E 
Veep |n-A2, 18 . base 2 to base 1 voltage, de ' 
Fa. ee 
| Vespie & ee oe 2 PBC IIT oA A 2, x | base 2 a base 1 voltage, de, emitter ' 
ne | | | A 1 faa : open : ; 
ON ee N-AQ+=3 | N-Al BACIRICIsIT BA 2 += | base 2 to emitter voltage, de, base 1 of 
fy RIRIBE' | Sy 2 FELD | open : 
| Ves Sy Kenn | . emitter to base 1 voltage, dc I 
ae x ase He : ; mn 


! Vesi(sat) iy XPM | X-A1, 2B IN A AARC 38 emitter to base 1 forward saturation |; 
7 PO, 6 ee - WSeriyR+N-A1 AEP, | voltage, with specified voltage between |; 
! base 1 and base 2 | 


| Vor: Fateh IIE | N-Al BH oscillation output voltage, common ~ |; 

3 7 base 1, 

Ve 4S SBE xaiy FBR—x: y # BEC BU | valley point emitter voltage ! 

DER FBFE, ; 

Vp | Pee Re sy | ta eV IY ag Vb OY VABDIKE | peak point emitter voltage 

| Uae | REARS Se ly B+ SX-A1 BBE | mis 

a) ARY FATE) =i vy BEBE BISA intrinsic standoff ratio me: 

. 1 - | RRA Vp @FAW, OFOLE RN a % | (Vp: Emitter junction forward volt- |, 
+4, age+=0.7V) | } 


Ve=7 Vas+Vp 9.3 | 
ci Vp: = ie offi eases : ‘* ) 
Ae GE eA | | 
erO.IV OSC) 


2.4. BAWMRbhOVYVAY Field effect transistor 


Symbol | | | 2B Ek th RM OB | Term 
. BVepo va ° ae Y—ABBEC, Fuayv-e e— bh ieqicit | breakdown voltage, gate to drain, 
: ene 77 (ey Fe Ae 2 FNL 7c BRC EO DME | Source open 
: | US BE, | 
| BVeps 7 Pu4 vs Y-ARARERL, Futy breakdown voltage, gate to drain, 


2 em b ICU a BE ED Ue BRK | source short-circuited to drain 
FEILD Fa DS HE US fee, 


bes | WRT | YA | forward transfer susceptance com- | 
| va _.| mon source 


. Dis ADPUA RY | V- Ape input susceptance, common source 
K | . 
Drs Viet 7H we | reverse transfer susceptance, 
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YA common source 


Dos HD+rEeS RY | yA output susceptance, common source 
A | 
Co if » BB —h:y-AwBLUY— b+ KU Y | gate to source and gate to drain 
is OHNE e Ain LKEBEO Aus. capacitance 
Ciss VBE Y — Apenh small-signal short-circuit input 
capacitance, common source 
Cras Via ieee Y — AB small-signal short-circuit reverse 
transfer capacitance, common source 
Gps Be FIG Y — ApeHh power gain, common source 
Gm MAY DR | YAR KUT YEE Vos 2'— | drain current and gate voltage mu- 
VA Dk, 7 — bE Ves DAE} AVeas | tual conductance, common source 
MSS RUT VY evt Ip OBE Alb. | 
Gis IiiRmay x27 | vy — ARE forward transfer conductances: com- 
BRYA | mon source 
Gis AFAVYKUIR | Y— ABE input conductance, common source 
: YA | 
| ges Wire2ayv eo | yan Pp | reverse transfer conductance, common |" 
ARYA source | 
Gos HAaVYHIR | yn oo | output conductance, common source 
Ip | Fert vei |) KUT Vict 2 Bie CAND drain current, de | : 
Ipss Fudd Yet Y—- ARE CY —A- 7 —b i & 41 | drain current at zero gate voltage 
L, Fue Ae Vos YINZRL FD | 
i F oe Y Beit. 2 FS ' 
Ig we b Be Lit —h CBith % By CE) gate current, de 
Igss | be | ya. FUT YI L, #-— hb - | gate to source reverse current at zero | 


Y— AfalCwteee AA LR & ED y — | drain to source voltage 
© Te aa ia b Faerie, | 


she $e Be allowable power dissipation 


ae Y HERR BS, . drain supply voltage 
yd vere | drain to source voltage, dc 
A Fels HE —— : 
orpe FUT gate to drain voltage 
Y RE EE | | 
r—bhe FUT | y-ARBRIC LK EXOrv—>} + Fv | gate to drain voltage, dc, source open |: 
Y (VEE 4 WAELSIEFE EE. 
a Kua VEY -AwRmLi LEO Fv | gate to drain voltage, dc, with source | 
4vY¥-+ ~~ > BTR, short-circuit to drain. 
—bheVroaA gate to source voltage 
a Aa | | 7 | | 
—b1leVo : | gate 1 to source voltage |: 
. A fee Fa, FE | 7 
AGCHEE | AGC voltage : 
UEC, | | | thermal electromotive force 
Ey Fe HE noise voltage 


CYFA TBE | y- ARC, FUT YB Vos —#€ | drain to source pinch-off voltage 
| AFD Sk, Fut “abt In & +5 | 
WS 72H SPEC E CL et Be 
WERE — be 2 — A fale, 


AVI VE | input impedance 

aes | 

Y — AK source resistance 

A YRS drain to source on bulk resistance 
77 PRET | | drain to source off bulk resistance 
AFIT Fi xv | input admittance, common source 
WERET K gz forward transfer admittance, com- 


mon source 


219 5= 


VA 
HAT Fi aY 
e 
Ree F 2B 
YH 


Fud4 Vv 
HEREC 


output admittance, common source 


reverse transfer admittance, common 
source 


temperature coefficient of drain cur- 
rent 


3. VFAA-KRBEVUEBHRT Diode and rectifier 


FAA—-KBELUBRRFTFSiR Diode and rectifier sone 


Symbol 
Cp 
C; 
Cr 
Ip 


Tr 
ze 
Trav 


Tpu 


3 Irucrep) 


ee 


Vem 


i VRMcrep) 


VRMcron—rep) 


Vsu rge 
9 


Ho 


RA A FRE 


| aA 


vara J Tes) ZS 


TE CBRNE 


SNA 
Foe FE Dit 


| ASN Se 


st A UI Dit 
Dak LEAR 


it 


| SE sep ect REE & 


Poel HT Tt 


iE Bit CHT) | 


| eRe 
| SCRE 


A IN BBE 


| th DE 


| FISIA DG K 


ABy PhD 
TOL bb 
D 


NVA EE CEL Bit fe) 


ee PRS EES AE 
ewe 5. FE: 
beings 
Fbae Frgpa 0" Fe F 
ae 


< DK LEA 
8 FE. 


< Da Lae 
ne A, SEES AE 


BE 
He FCHES 


7 FE Ke th ROB 
pe A a Oa 
VL ELT. 
Za S25HE, 
a Fost ep (EL, 
& SHIGE, 
L at A BAA, 


RU eee ee 
S0Hz, TIERCE OSI EI. 


PLTED SHED 4 & CRF RMA Pi 
‘eV ED. 


Za ber rfid 
a SFIS. 
” at A, GEA, 


TESRIK 50Hz OPEC, Bat 7 
D< DKLORV +A PAE. 


fe ee ena ience ee re 
iz 


AEE BME bo TES ORE 


POR RHE 


Z, erie, 
“to ae 7. UAE, 
Sa OWN Dd 4 BO EE, 
Fear (ie, 
2 +t A, BAG, 


< OU LEY Bite < 0d LAE 
De A BEE. 


Ed bhirckAws LOBED Ss bk, 
Sewer er 
IB. 


PLAT OAR TC IVT, ET 
Ati EBL tA TASCA DEBE ¢ OE 
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-rms forward current 


Term 


diode capacitance 

junction capacitance 
capacitance between terminals 
forward current, dc 


instantaneous forward current 
average forward current 

peak forward current 

peak forward current, repetitive 


average rectified output current (ave-. 
rage forward current, 180° conduction 
angle, 50/60Hz. half sine wave current) 


reverse current, dc 


instantaneous reverse current 
average reverse current 
peak reverse current 


surge forward current 
(non-recurrent peak current, 50/60 Hz 
single-phase, resistive load) | 


average forward power dissipation 


stud torque 


forward voltage, dc 


instantaneous forward voltage 
peak forward current 

reverse voltage, dc 
instantaneous reverse voltage 
peak reverse voltage 
repetitive peak reverse voltage 


non-repetitive peak reverse voltage 


surge reverse voltage 
rectification efficiency 


3.2, CRES4A—F Zener diode 


ne ete ttt a repent fn err tnase enna errr taianaptatinamnmemrems tne alt | 


Symbol ae A tc BE Kk tk ot nA Term 
dg Y at ‘BU Ee Aljn, whee sane Lc dKAR | zener current 
| dst} RCL, 
~ Tom PAY t+ -E allowable maximum (peak) zener 
si current 
Vz Yr RAE | RE INS CC, WARD Lic Thi | zener voltage 
COPEBVUIC RY AWB, 
Ya Bh (FERS ATE SHRI BU SAB dinamic impedance 
BANS D FE HED BYE Le, 
Ts Pot —BREO | HR 1 EORRCWTtAY ~+—‘iHFED | temperature coefficient of zener volt- 
Tine RAL FE GH. age 


3.3, WEABSBSY4A7—FK Variable capacitance diode 


Symbol ig A 4 E ft th Bt OW Term 
r Fe (C38 capacitance ratio 

Q Q Quality factor 

C as capacitance 


3.4. BPUHS4A—FEK Trigger diode 


Symbol A B 9 EK fe th Bi OB Term 
In 4b A DAE maximum (peak) current 
by Fv PRR? break-over voltage 

a, FE ) 

bi le dae dae heat break-over current 
eit 

Von ae 7, BAH‘ E peak output voltage 

byi/bve Tv Pema break-over voltage symmetry 
Fa HE pee 

a Furs break-over voltage temperative coeffi- 
Ba FETE PRB cient 


3.5. VANDYY + BRM Avalanche rectifier 


Symbol | B %] FE ke th Bi BB Term 
Vz TAGYY hE) PRACRELR NZL se, WAYS | avalanche voltage 
{KEE WUC LIL 02 S EDGED WEE 
We tot Be EE, 
| Pro H+- LPB PHRASE, FEB Lic& | peak reverse power dissipation 


SET SBD CPA FIED 


4. 3394 A—F Light emitting diode 


Symbol | ass A fe # FE kK th Ri HW Term 
Po SEHR radiant power 
B eB RE luminance 
Ire 50fL RUB BT forward current at 50 foot-lambert 
7 bee RSS external quantum efficiency 
dp C7 peak emission wavelength 
AR AxXD bo spectral line half width 


| IN 


C21 )— 


5. WW RY Varistor 


Symbol | = FA | GB Ek th BB | | Term 
| AVep i eWee4 en Temperature coefficient of forward 
voltage | 
6. V4 70382 Microwave semiconductor devices 
6.1. VI FTORKD aa Microwave transistor 
Symbol | a, Be ak MER i BOW Term 
Ne aUD RRS collector efficiency 
Pose a | oscillator output power 
|Sei |? ABH | insertion gain © 
6.2 PINS 44—Ff§ PIN diode 
Symbol TA 5 | ~T RB Er DR HR | Term 
4Q | FA FZ y7Q | | | | dinamicQ > | 
Rs =walbsiesn series resistance 
t a ) -v Sep | carrier life time 
i | 


6.3. AF yPVAKRVSLA—-K Step recovery diode 7 
Symbol HOR | oe a en | Term 


Cp in Ke 7s . | case temperature 
Qs weep i 7 stored charge 
Rs | BRL : | series resistance 
tt GV Yay : transition time 
| BAL | : | 
3 PBA a» Y VAR | minority ‘carrier life time 
- fae Tal 
” TCV BESS | tripler efficiency 


6.4. NDVVSFAA—FK Varactor diode 


Symbol | @ fA | £ HB Ek RR B Term 
Cp ym RABE . | case capacitance 
fe L > Braye ae . | cutoff frequency 
Lo CV RBA conversion loss 
Ls BI4 v#F7B a series inductance 
Se 


6.5. S4US4A—EK Mixer diode 


Symbol Wo O@ GB Ek i BOB | Term 
i BETA oe | Burn out energy 
fir FAlia) ad Ue ae | IF Frequency 
fLocai fio | WAVER local efficiency 
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ANF | Sones degradation of noise figure 
| NFir Pe ila ads IF noise figure 
NR Hi Ae Se output noise ratio 
Proeat AED local power 
Rie Fe Ue ER ot IF resistance 
Zit yet ve IF impedance 
me RUA 
6.6. Hiv -4{uUNy b}XFAA— EF Gunn diode and impat diode 
Symbol | #@ & € He kk Bw Term 
fo | Rebs pa yt frequency of oscilation 
Topr OF at operating current 
Ro LTR de resistance 
Var SEAR ES FE breakdown voltage 
Voc TEL Yit a FE de voltage 
Vopr By) FE operating voltage 
Vr A Yogi? gor threshold voltage 
Sr 
| AVe E44) de increment voltage 
| v7) FEIT AS oscillator efficiency 
7. YAUR4% thyristor 
| | Symbol | tA A wm S8 & cw (hk wt BB Term 
I; SSI av WEF Ne HEE ALTER BE Lec & = DA rms forward current, on state . 
Le REA SERN BL DIVE TO BK a A eg 
ir ae RENE ES TE sane uC, Phids CE mic hin instantaneous forward current, on- 
% MAF ay ez Tift D BOREAL, state 
Irav ISI Bt average forward current 
Ipu at AL AMELIE oe , Bid: CIRC Hin | peak forward current, on state 
Ny Tay ETE D Ae AL BEUTEL, | - 
iro SIH Bie | HCI C, BEL AMO IRS instantaneous off-state current 
fer abi, 7° — bBAR 7s EL ean 
| islt SPR a FEU OD BERL, 
Irom 4 AL BEI 4 MSIE C, BERD & [HAF IRAE, | peak off-state current 
bit deer HiT ee, = — bh Balc7c LE OTERE | 
33th AS RRR BiiLO + A BAB, 
Io FERPA | FAFA, Teak EW 180° BowfaD & | average forward current, on state 
& DO NWF OF ISIE. 
Isurge DI NOK50% fe 60Hz ORE GC, HE | surge forward current 
DY INOS DRLOTE ATE | 
fii, SERRA VL CORK AIE. | 
Irom sb A TE Tt LER LAREDO WAETFE, TEA UYREE, » | peak reverse current, gate open 
: = me Baac7s © OFFER BUT Shai . 
BLO we A SAE, ; 
iro eee Ee Dit bk eee ase rele, SPA MBRE, + | instantaneous reverse current. gate 
— bh bsiti?c Y OFBEREK BIT Shai. | open 
EOE. ) 
Iorm E ALBRIIR 7 — hp — hb Lehn Tie Gist S WRF Td Fete peak forward gate current 
Feit 8 AME Ree A SUB — be ind : : 
is emia ihe i 
igr eel 7? — be —b ¢e hia aa FT Dit % MBSA yi | instantaneous forward gate current 
Ott Dire , : 
ler vit bv ae Bk CIGRRRIOIRB, BAHRE 7s v gate trigger current, dc 
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Ient 
Tuo 
[t 


byro 


Vem 


UE 


Vro 


Vrom 


Vent 


Vrom 


Vrom 
Cnon—rep) 


Vorm 


bette 
JER YU Hye hb 


Fait 


PRET Ee Dit 


falc 2 SERFS 


WEA v-7A— 
ai haa 


ae 7 SEA RE 


NRE tk AE 


+> A. BANIBBA IE 
Fe 


JER U Web 
mie 


a A DGUARIE 


Fe Tree AL 


any < 0k 


4+ /_ HANI? — b 
ae 


PRR — bE 
FE 


i» 


4b A BA? — 
eeqae 


pela 
REE 


ee 
W 


yy 


Fig 7 — b BT 


GED 


| BETS TA 


R- YA 7 RRB 


KRY YRS 


| RFE) 2 Ze tUR TR] (ta) Evry 


DIRECT, BBR Bic 
WBE Teo — b REDE. 


7 — b GA, Be AELRE, Bak a RT 


7s FOPRERAIC BY CHIR AED: DIA 
BH ILTKREIC Fe S BU, 


Y— > BAM, BEA TIERE. WABAILTRHB 7c 
T OPA Sot Sake & PERRO 
NEO Wag BELIE RHE eK & ¢ | Bis a eee wy (ena 
a HIRRBIL AT » FO DRED 
fal 


FEHLIRARIT Is C, (RAD. BRET Hitt 
4B ME Pa} eC Lo C, BK L ERT 
AS BIE Oat A BAAR. 


FEI C, BBR DISTT 
DHS PLA IEC £ oC. Pati ¢ RE RRR O 
ASS BEER FO RRR, 


aad ied ag Se 
Figs Suapecacas 


— b Baz, 2 aes 
2 ATI EEE ORE oO BEE 
CRT LAK Tr Tee, 
BRASH IL EPEIt TOBAKEEAIE, 


Y — b GAR Chath & (SRR En SS 
WER AB, TERR At A BEI 
Die Ke Ate. 


— > Baik, FSEORNHO 4 Lt, ao 
SERRE < Dawe Le LIC datt BH Baie 
FeOwREP AE. 


Yb Lehto IAB Oo + A 5H 
{i Fen E A, BUI? — b EEO & BILE 
DKA. 


wm b & ehh Fel © MAREE © Bee (A, 


Yb Le RIORAEAE OD + A BF 
(i, ERS A BE — b EVIL TORK 
aT Ate 
TELE b ese Mam, re UT & & Ox 
HAIKBEI 7c DART O 7 — BBE, 


ee eee YE RIL HO 
BELEN Lie k SO MIMAROE ATA 
(i. GMAT — } BD tORK 


ASAI, 


pela oes ee 
Bile w ADU Lis & & DVIS DIRK, 
EPPA — ED LORKAE 7 


Lbilids be Lic é X OE 
THERO-FSB. 


ton DIRS 


SEO ec CL 
sea A tN la 

22 IEF ARE A gL, 7 

IRL HO BOHM DCI 8 8c 


BUD COBB EO 10 4c SS Lice 
D>, Bahn REE DH O {ED 10% IC EP 
tHE COME. E77 — } BUR BE 
MIEN Dnata FSET 
02 y 
Te ek ee ee 
fA] (tr) oe . CAOOB RIL ton= 
tattrCAS 
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non-trigger gate current 


holding current, gate open 


I squared t 


forward break over voltage, gate open 


peak on state voltage 


instantaneous on state voltage 
forward off state voltage, gate open 
peak off-state voltage, gate open 
non-trigger gate current, dc 

peak reverse voltage, gate open 
non-repetitive peak reverse voltage, 
gate open 


peak forward gate voltage 


instantaneous forward gate voltage 


peak reverse gate voitage 

gate trigger voltage, dc 

peak gate power dissipation 
average gate power dissipation 


average forward power dissipation 


delay time 
turn-off time 


turn-on time 


acter 


Rex 


Ru 
| dv/dt 


di/dt 


dir/dt 


TE GUE RT OSS HOURS T, 
VADER NIBARMETt,. 


Womb es BY 
F Fae 
£4 tif BT 
fe He FPR 


We FS it_ LE FR 


BaD Ze as 


UAE aS 
FERN 


Bahk & VNC INC An SG 


OF TAIBELIL BEE _LGRREe Hd L, Be 
Sue eh S & + 7 SAIABA IE BE 
SSL ERDY, COBAO MABE 
(RERHAL OPO CLES, COPR 
dv/d: tt, #@AHURE, vro-kave 
—BPYAERLT — baa 7 ARE, AD 
oe EEO A BRI Lk OY 
La a 


WT TAD FASS Cuz_b ) GEE). 
K— YA YRC IS CHRIMEL KCTS 

, IE Tite FADO faye DOAN Cok 
AGAR IECSOERHY, PIMP 
KAOLICABIL, ward ve-wY 
A CHIMES S WEEDS H S, 


Chl] Ivom—Irxm, Vro—>Vrx 7 ¥) 


8. MAM VAY Bi-directional thyristor 


Symbol | vq | 
Ipru at A SRT De 
la ARR — b ETE 
Ier hUH+ oh 

‘Dit 
ae EEE 
lou He Ee ee Lie 
Trams) SONA * Wit 
in Da UE 
Ivsm 4p Ly EYE 
ran Sg — bE 
ee 
Pom AAU — b BF 
meV 
Prav “Ia TIIBR 
+7 EE 
Vom a 
Vora A SSISELIL REE 
va aR — FREE 
Van JE UY we wR 
b AE 
uGe Fee ® 
‘a HE 
vn [GR EEE REF 
Vow 3 AUREL Me F 


ec S F ft th RM OB 


oe 4: 7. BABE IL PAE 
Fn Lk & XO TUE. 


peer ag ete LO T-1-T-2 Wate 
FESS a HEO SEE L, PEIRRBIC TS 


ACRE TET — bE, 


Ye pC, T-1- T-2% me ne 
tits LOLA LE oA Ge Safle 


JER PLR IE A BRO Ie Dt re ea bit Sikh (H. 


50Hz x fclk 60Hz TFs 360° RN} 
Dik sSNA. 


50Hz ¥€ felt 60Hz IERVEC, < OXKL 
OTOVi tt, 2nreito ike Ali. 


wm bit & T-1 wii DEAK OF 
1a Ad, 

Ye bye & T-1 vin F Reo 
ASAE A, 


ELD 
pepe 

—pBaReC T-1-T-2 HE BIT< 0 
E Lint one 50Hz *¥vcth 60Hz JE 
FU FED BK EEL 


pee Se Ets ku T-1-T-2 ERE 
BE he FATED RIE EL, eat ae 
vs Tlic + 7 b abe KEE. 

Ne ORE ia Se rite 
Te RGOATS L, MaRS BIC 
Drie T-1 vr « 7? — b REE 


MARI TC, BEDRAILS 
T-1 + T-2ii-F ENC BISEO © A TAI TR 
bit Lic & & OK POR A SAE, 


220.25: )e= 


resistance in circuit between gate and 
cathode 


load resistance 


critical rate of rise of forward 
blocking voltage 


critical rate of rise of on-state cur- 
rent 


critical rate of rise of reverse cur- 
rent 


reverse recovery charge 
mounting force 


ORBMATXMA.REBaI, Yb ERERIRICHREO ST TARR VERE 


Term 


peak off-state current 


instantaneous gate current 
gate trigger current, dc 


holding current, dc 


peak on-state current 
rms on-state current 


instantaneous on state current 


peak one full cycle on-state surge 
current 


average gate power dissipation 
peak gate power dissipation 


average power dissipation 
off-state voltage, dc 

peak off-state voltage 
repetitive peak off-state voltage 


instantaneous gate voltage 
gate non-trigger voltage, dc 


gate trigger voltage, dc 


instantaneous on-state voltage 
peak on-state voltage 
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| Graphical Symbols for Semiconductor Devices 

OMRE SHOE, BERBMORM HTK tO CRS ONES bp ¥ OS INBRYE TL “Tvs LOK 
D—-BCLDDERA, CHEOICIL TRB LT ee ee 
ES, | . So | 3 


In the Graphical Symbol Chart (below), Symbol letters _ The Following Envelope Symbols may, be omitted if no 
may help to understand the definition of the function of confusion would arise or if none of the: elements of the 
Semiconductors. ‘These are : ——. . - device is connected to- the envelope. 


? A : Anode C : Collector: Gi Gate 


K : Cathode B : Base S : Source = | 
E:Emitter Dp: Drain T:Terminal | | 
| % = ‘ ' Emvelope Symbols 

i pastees Graphical Symbol | 


PNPKEbZYY AY | PNP Photo Transistor 


. Description Bastde 4}, .Graphical Symbol | 


YAA-—FHLILUEHMRS | Diode and Rectifier 
a) (General ) 


Zener Diode 


PNP Eb AYYAY | PNP Photo Transistor (When necessary) 


Variable Capacitance 
Diode and Varactor 
Diede 

(When necessary) 


WREES 4 F— FB 
LUNSII TA HH 
: FRE CCRT EA 
NPNAERFYYYAXy | NPN Photo Transistor ; 


RY YS T—FK Trigger Diode 


PH ae RIL ATE P channel 


TERR bOV YAS Junction Type 


Weary. ra — . . . Di 
Field Effect Transistor ITA A Light Emitting ode 


Pv hay Ay P Gate Thyristor 


; > Z N channel (SCR) 


Junction Type 
Field Effect Transistor 


P v—hao unre PY-betyney 
(SCR) . (SCR) 


Nex ate — |N channel 
a LA th eens Junction Type 
4) 3B. : , 
BRR AY VAT Field Effect Transistor 


RHA+4 Yar Bi-directional thyristor 


JEN Be HZ asymmetrical. 


Varistor 


PH *1MOS P channel MOS 
‘ EVAvrasyY KB Enhancement Type 
BRR pb ovy zy |Field Effect Transistor 


N#- #/LMOS N channel MOS 
P ByvarAarsy hi Enhancement Type 
ERR b SY YAP | Field Effect Transistor 


Symmetrical 


Thermistor 


N4#-- AMOS \Nchannel MOS — D 
LYNYALY IG Enhancement Type G2(Substrait 
BRR bY YAP; Field Effect Transistor “S)  & case) 


‘ PNP }3Yvyny PNP Transistor 


N#-+ AMOS N channel MOS 
F4T by va vB Depletion Type 
ERM b SY YAP |Field Effect Transistor 


NPN} Suvary NPN Transistor 
i N¥+ %-MOS N channel MOS 


TATvyva vb Depletion Type 5 
ERR by Lyre |Field Effect Transistor |“ 


Dual-Gate 
Rr-tNFy~ AW | N channel MOS 


MOS 7i7byvra ve Depletion Type 


= Sse 7 7 = b ‘ . 
ERMRb FY YAP Field Effect Transistor Gy s(Su strait) 
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RIV URE ORKERITOUT 


i Ud & 


FV ERICH SHES, EMONA) HE 7S EAE, FB dB 
RAE OR KE AAR AIC UTCEMOSNTWETF., 

bAYVAR BRR SOE CKAERE XL < Bid S 
CEP FYIRALAMCMPESLDD S, AMLTS 
PROPER ICE VEE CHES ES LOSS, IRBICK 
We Cees: 

hIY VAR, FORBASNCVREES LIME, HF 
i, BERS L CHAM ICR TWSKD, BRAVES 
KICKERS SCBA, BPE LUG ORBAG 
% LiKE OKA. 7 
bhFYVYAB, FAR FOL TORS ORAL DS 
HEE O—OL UT, FERRED SEIS CU BEC BOR Tc SEAS, 
BAER BES SKE RAF Ligo THES. ARIE, |b 
FY VAR PREMISE C ABE DS < te 
RBC, RFOBBBAE< OBO AL, COR 
IA FY LARCMREN SEMA ie, THRE BU 
WE LAO RAL otk vibe Met LDS LV ot HER 
De URICIL, bY OAR EBLE LES EV 5 MRL 
toe’st, BPR IV VAS ORKERVHET BRK 
ik, LIVVAZOBAMCHA LB SHEL, BUEORMSFE 
TREE C_ELSED SBA PEE & FIC RIT BS CET, 
KERMA, FY DAR OMALMBLIRET OF 
DIBA TWAS HVRAM CHI, CHO PSH RET 
WSC RH, BURR KoCHMHAN, IVVAR 
OBL os Ce RCLCWET. ErmACKL UTM 
WiRKEROSGRADRRAL WET. 

MUOBATCHES, BREOAESHMERIC EMBER 
THERSBYETSSOC, ELIA BOEMRDEHONn 
THHESR, Se ag rere Pence estate 
SCLIKTZEKA. 

RAE UCHEMOONONSERMAI, IVY YA 
ROwriyR, X-A, AVIFZBRO BR, Ate 
» BIBRA, RARE, RAAREES OD. CHO OR 
VFA AICHE S FO CMR ACB AST LICE 
go, ERAVREBREICKEoCERRUVET. 


lL. £E € % 


hFVYARWUTI YVR, X-ABLOAVIAZODSDS, 
Wyo due 1 wie EE UC AM AB eR LES. 
fio CBEERbAVIR+-N-AMBE Ves, zV7z > 
=iy XBR Ver BRKEOriv A+ X~-AMBE ae ie 
OWCURESNED. BEEK RET SHEBRI, 
YIYARBAORVE (BVcso, BVceo HE) EAN ae 
CAFES RHE CBV cer, BVcex %E) Way, —HTI 
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BRC h2Y 72s BORON S ORR LED ES. 


| VB =~ 28H 


VaA=zS y 7B 


Ic fc TEE 


_BVcEo VA VCE | 


Va* BVcer VB VCE | 
RE 


A 
M1 AMOaVy ZEKE BVCEX 
Wey, ~—nAR nM, Erebit iv KHeaherIVY 
ALRGHPESHETOC, MBChRAOUAV IS 
MEER CT. CNMOSeRMLICHLET. ERM 
CHALE TLE, KOLIMRIVES. 
BVcpo: =i v#ERCOAVIK +-N—ZAihhie 
ae FE 
BVces: SivX--<-ABReCOAV IAs 
ziy Siac BIE 
BVcer: =i vy KR +S A 2IRPCR CHewi Lie 
BeOuvge7k-emiy SRK BIE 
BV cero : SS ABUKRTO AV DH + mS y KTR 
KVL 
BVcex: Si vy RsN-AM RW NTTA ae 
BGOaVIR +> zs y SBR © 
LN aVIZeE See of Senger 
BVcpo>BVcex>BVces>BVcer>BVczo 
HT 0 #728, BVcsao & BVces CAKERBZALS 
NEGA. . +. : | 


344 


a 


CHE BEEROKN, BRECK SB, WER 
BY To FURS IT OW TINE FT. 


~“— A2etba Ue 2RKBE 


21. Livy RRN—-ARHALTIBABE BVceso 


——A—-ZAPHMEENABRREE Va— 

BVcso YL2V IR + N-ANP 4A— FO REL SM 
CT. AVIR+NA-AMICMRELAMT St, aves 
Be N— AMCs Icpeo (ti vk + NX-AM OWMAICIH 
Igpo) 4 UCKO RIDE TF. 


I=Is[exp (| -1] +h, (1) 


ct Is=q[ pe patpony| PANIC HEAT Ad + 
eUVICK OM Game), IL tk PNHGRA COR 
vet Cty. Da, Dp= BF, FLOR. Li, Lp=B 
F, IEFLOPARE. Pa, Dp=N AMOUR L PH 
IO FE F-UREE. 

PANIC FEAT S BECVS EON E ICRA ER RES, ik 
REICH LCRA CIN SHER LES. LR 
AIC VL mMBE Ty Ct S Icpo(T1) (CAP UT, BE Te (Cs 
iF 4 Icpo(Te2) ts 

Icpo(T2) =Icpo(Tpexp[a(T2—T1)] (2) 
CHROSHET. 

zit a=0.075~0.1-G, 0.09 g 0.1 HEAL E+. 

—Friarvet Ty VER 2 (2) OL 5 WC TARE RAPED (EL 
AEBS, M2) OLIMBECK > CWI t ORES 
ABULTWET. EDSDBERACHAMBROAECTWS 


—+» log IcBo 


—>-Io 


--" 
-- 


BVcBo 
ae VCE 


[4 2 (b) 


ove, MBER, HIRE RAST LI KotMS 
CEBCSEETF. Icpo Dili Ge pFVVAR CH WA, 


SER AFYYARCUELFV —-Hibit kot nAA-—K-—L. 


aTWET, 
FV VYARO2VIR+N-AMCX6, BEE 
MFOkL, AVIASRADBSEBAVIZBLUON--A 


Hy Ala) GACH OBWAN) CHALETF. COBSR 
IPROVO BRROBET SE SICTOETL, BUYNITH 
AE LL 7B * TEFLDSBV = RL E-RIBC, FV YAR 
ITE Ct © Ge Eels SiIOM ABT RICRMAN CW Sf 
Ht (Ge, SiRF-O-BIVIOEBF) UML, 6B 
OAH + UVEAUC SUS SEENAR/ PMO ET, 


SUp PET Rx Ik SAR re 7EN ME avalanche bre- 
akdown, THICK SM ERS REN US avalanche 
multiplication EW wks. 

CGE) COTEHMRILE~ 7 VOUECHEHC, CVIFCHRML RS 
%rF-MREIARMCREOESFY et - WE CH, RAO 
BHC Lo CRD AD CHIE ROE EAL EA. Yan 
F-LERO# + VVILT RCRA COMB FTA SRATAOD bv 
FUR LoCEUCLOCH. 

TSTEDUNG RG ARE, RAB hb FY YAR, B44 
—FicMot, meVMCK SHREK M ERY ICR 
CHRABVET. 

1 


M TL ( ae cB. ‘la (3) 


TCO CG, Va=HOREDBKEE, Ves=ava7xern 
— ARIEVINALAE CO, n Offfli Ge PNP FY YAR 
3~4, NPN ‘C4~7 FEREO(R Ch FIV YAR OMMITE YD 
Pee SIVES. 

RNBRIL bIY YAO SK IMBEL MELE 
$+. ValWEb FV VY ARRHO leitttic Ko THOBSN, 
Ge Chil MPT 0. 725 FE, Si CyAEre, 0. 63 SIT be BY 
BTU EDA ICHE DD MCW ET. 

MEOmAe HES SOL, bRO Ve CHA, & 
D5 hp kAPRORPORAEE CME SE NTW SyckiBe 
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Type Number of Toshiba Semiconductors 


Toshiba is adopting following naming 
system to its products. 


1. Transistors 


(2) All of the Toshiba Transistors are class- 
ified into 9 groups according to the JIS 
nomenclature. ‘These are: 

1) OS group—Photo Transistor, Photo Diode 
and its compound products. 

2) 2SA group—PNP Transistor, fundament- 
ally high frequency use. 

3) 2SB group—PNP Transistor, fundamen- 
tally low frequency use. 

4) 2SC group—NPN Transistor, fundamen- 
tally high frequency use. 

5) 2SD group—NPN Transistor, fundamen- 
tally low frequency use. 

6) 2SJ group—P-channel Field Effect Tran- 
sistor. 

7) 2SH group—Unijunction Transistor. 

8) 2SK group—N-channel Field Effect Tr- 
ansistor. 

9) 3SK group—Dual gates N-channel Field 
Effect Transistor. 

(b) Figures, following to the above mentioned 
group symbol (2SA, 2SB, etc.), are the serial 
numbers registered in EIA-Japan. 

(c) Some types of Toshiba Transistor have 


suffix letter A, B, C, D,---:- and mark @, 
WN, M 
A, B, C, D, «++ indicates it has some im- 


provement than original type. In this case 
original transistor can be replaced by this 
suffix type, however, there not be assured 
vice versa. 

Mark @© indicates industrial transistor 
which is specially treated in reliability and 
stability procedure for the industrial use 
of the family of the consumer use pro- 
ducts. 

Mark W or Mark M indicates special ap- 
proved products for NHK (Japan Broad- 
casting Corporation) or Japan Defence De- 
partment. 

(4) Further more, when h/rz classification is 
required for suitable applicaton, color sym- 
bol is hyphened at the end of the type 
name. The color symbols are: 


BN Brown 
R Red 
O Orange 
Y Yellow 
GR Green 
BL Blue 
WwW White 
2. Diode 


Most of the type number of Toshiba diodes 
are consisted of 1S and Serial numbers. 1S 
means it is semiconductor products having one 
P-N junction. Serial numbers following to 1S 
are registered in EIA-Japan. 

On the other hand Toshiba produces EIA 
number diodes. Such products (1N60, 1N3193) 
perform exact same characteristics to EIA 
registered products. 


3. Rectifier 


Newly designed ‘Toshiba rectifiers are 
numbered by Toshiba functional nomenclature 
system. These type numbers are consisted of 
five parts. 
lst part is figure which means rated average 

forward current in ampare, however, when 

to indicate 0.1 A, character R is placed 

instead of decimal point. In this case 0.1 

A is expressed as ORI. 
2nd part is character which means permissible 

peak reverse voltage classified as following 

table. 
3rd part is character which indicates polarity 
concerning with the case. They are:— 

C--+e- Anode insulated from the case (Case 

—cathode) 
D.--+- Cathode insulated from the case (Case 
—anode) 
E..---- Anode insulated from the case (Case 
—anode, avalanche type) 
| oe Cathode insulated from the case (Case 
—anode, avalanche type) 
(ro Both anode and cathode insulated 
from mounting part. 
Ath part is serial number starting from 11. 
5th part is suffix character which indicates 
certain improvement has been added to 
the original type. 
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Letters Voltage Letters Voltage 

Z 25(V) Q 1200(V) 

A 50 R 1300 

B | 100 S 1400 

Cc | 150 T 1500 

D | 200 ~ U 1600 

E 250 Vv 1700 
ee 300 w | 1800 | 
GG | 400 x 1900 
a eee 500 Y 2000 

J 600 EX 2500 
— K | 700 YK 2700 
ai 800 FX | 3000 
— M | 900 Gx | 4000 _ 

N | 1000 | HX | 5000 

P | 00 | jx | 6000 


Letters Voltage Letters 
KX |  7000;~-V)) PY | 
LX | 8000 | QY 
MX | 9000 | RY 
NX | 10k SY 
OX wk | #4TY 
i > Cane Gs |) ee Me ap 
> aa 20k | VY 
FY 30k | WY 
GY 40k | XY 
HY 50k YY 
Jy | 60k 
KY 70k 
LY | 80k 
~~ MY | 90k 
NY 100k 


4. Thyristor 


To make easy choise in the application, 
Toshiba Thyristors are numbered by similer 
system as Rectifiers. The type name is con- 
sisted of 5 parts. 
lst part is characters which indicates the sort 

of Thyristors. 

SF General use thyristor 

SH High speed response thyristor 

SM Bi-directional thyristor. 


2nd part is figure which means rated average 
forward current in ampare and same de- 
cimal system is applied as Silicon Rectifier. 

3rd part is characters which indicates permis- 
sible peak reverse voltage. The classific- 
ations are same as Silicon Rectifier. 

Ath part is serial number starting from 11. 

5th part is sufix character which indicates 
certain improvement has been added to the 
original type 
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Maximum Ratings of Transistors 


Maximum allowable limits of currents, 
suppliable voltage, power dissipation, etc. are 
defined as the maximum ratings for each 
transistor type. 

Maximum ratings of transistors are one of 
the most important factors in determining 
effective transistor drive and in expecting 
sufficiently high reliability of transistor cir- 
cuits over their intended period of operation. 

Materials, structure, and the operation 
theory of transistors are substantially differ- 
ent from those of conventional vacuum tubes. 
Thus, their electrical properties — particularly 
the maximum ratings of transistors — must 
be viewed from a different angle than those 
for vacuum tubes. The most typical chara- 
cteristic inherent in transistors, diodes, and 
other semiconductors is the temperature de- 
pendency of their electrical properties. Max- 
imum ratings for semiconductors are mostly 
determined based on a thermal variation of 
electrical properties. For example, if ambient 
temperature is increased while supplying 
constant voltage to a transistor, an increase 
of ambient temperature will cause conducti- 
vity of the transistor to increase, or will in- 
crease current flow of the element. Increased 
power dissipation of the transistor element 
further raises the element temperature, and 
increases the current. This endless circula- 
tion of temperature rise and current increase 
finally results in thermal runaway and even- 
tual damage to the element. Transistor maxi- 
mum ratings are normally determined from 
the allowable temperature range for the 
transistor junctions, and from the thermal 
effect of operational currents to the junctions. 

Transistor maximum ratings constitute 
those strict limits which must not be exceeded, 
in any phase, to assure long service life and 
reliability of the transistor. Ratings are de- 
pendent on materials, structure, design, and 
fabricating conditions, and they diier with 
the type of transistor. As a basic idea, maxi- 
mum ratings are regarded as absolute maxi- 
mum ratings. 

The term absolute maximum rating, re- 
fers to a value which operating conditions 


must not exceed at any phase, not even 
momentarily. If two or more items are 
determined as absolute maximum ratings, 
neither of the two conditions should be simul- 
taneously applied to the transistor. 

Major items for which maximum ratings 
must be determined are the emitter, base, 
and collector currents, voltages between elec- 
trodes, power dissipation, junction tempera- 
ture, storage temperature, etc. Because of 
close correlation between these properties, 
none of the ratings can be considered indepen- 
dently, the ratings being largely dependent 
on external connections. 


1. Voltage Ratings 


Transistors are composed of input and 
output circuits using one of the electrodes, 
emitter, base, and collector as the common 
terminal. Consequently, voltage ratings for 
transistors must be rated as collector-to-base 
voltage (Vez), collector-to-emitter voltage(Vcz), 
and emitter-to-base voltage (Vzs). Breakdown 
voltages which determine voltage ratings are 
classified into those inherent in individual 
transistors (BVczo, BVcro, ete.) and those 
dependent of input circuit conditions (BV cnr, 
BVerx, ete.). Generally, the breakdown vol- 
tage is a function of the circuit and tran- 
sistor individual characteristics. 

Normally, transistors are used in a com- 
mon base or a common emitter mode, and 
ratings for collector voitages are the largest 
concern of these operation modes. A break- 
down of collector voltages in various operation 
modes are shown in Fig. 1. 

Breakdown voltages may be defined as 
follows. 

BV ceo: Maximum  collector-to-base 
with the emitter opened. 

BV crs: Maximum collector-to-emitter voltage 
with the emitter base shorted. 

BV cur: Maximum collector-to-emitter voltage 
with a registor R between the emitter 
and base. 

BVczo: Maximum collector-to-emitter voltage 
with the base opened. 

BV crx: Maximum collector-to-emitter voltage 


voltage 
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Fig. 1. Maximum Collector Voltages 
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with reversed bias voltage between 
the emitter and bass. 

Comparing magnitudes of these break- 
down voltages, they may be arranged in the 
following order. 

BVcso>BV crx >BVcrs>BVcer>BV cro, 
whereas no significant difference is present 
between BV cro and BV czs. 


2. Maximum Collector Voltage 
in Common Base Connection 


2.1, Maximum Collector Voltage in Open Emit- 
ter Common Base Connection — BV cro 
— Avalanche Breakdown Voltage in Com- 
mon Base Connection Vz — 
The maximum collector voltage in open 
emitter common base connection BVezo is 
equivalent to diode characteristics between 


the collector and base. 

The following current, Jcz0 (or Izzo bet- 
ween emitter and base), flows between the 
reverse biased collector and base: 


beomaeed qv — | j[_—- ~— pews eoeaeeveeee sev ee ne 
I=I5| exp( AT 1/4 (1) 
D, D,, : . 
where Is=q TZ Pn tt Ne : Diode saturation 
p n 


current, or a current thermally produced 
free carrier, 

fr: Leakage current at PN junction surface 
D,: Electron diffusion constant 

D,: Hole diffusion constant 

L,: Electron diffusion length 

L,: Hole diffusion length 

DP,: Hole density in N-region 

n,: Electron density in P-region 

The thermally produced current is nearly 
independent of the bias voltage, but it in- 
creases with temperature exponentially. As- 
suming /cxo at temperature 7, as Iczo (T7,), the 
current at temperature 7, is experimentally 
expressed as: 

Teal T,)= Ion T1) exp [a(T,— Ty) errr eee (2) 
where “a” takes a value between 0.075 and 
0.1—in most cases, 0.09 or 0.1. 

Leakage current is barely temperature- 
dependent (shown in Fig. 2 (a)), and gradually 
increases with bias voltage (shown in Fig. 2 
(b). The major cause of Iczo can be discrimi- 
nated by checking the dependency (tempera- 
ture or voltage) of the current. Jozo of the 
Ge transistor is the order of several pA, 
whereas that of the Si transistors is as few 
as the nA order, due to planer structure. . 

An increase of bias voltage between the 
collector and base causes the collector deple- 


—+ log Icspo 
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Fig.2 (a) 
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Fig.2 (b) 
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tion layer to expand on both the collector and 
base sides (mainly towards the higher resisti- 
vity side). As a comparatively high electrical 
field yields in the depletion layer, the ther- 
mally produced electron and holes are highly 
energized, and finally excite valence electrons 
(outer electrons of Ge or Si atoms) bonded to 
the crystal lattice, causing them to move 
freely. Thus, a large amount of free carrier 
is caused, a phenomenon referred to as 
avalanche. 

Voltage breakdown caused by an ava- 
lanche is termed avalanche breakdown, and 
the multiplication derived from it is called 
avalanche multiplication. 


——> Ves Fig.2 (c) 

NOTE) Avalanche breakdown, dominant at 

higher bias voltages above 6 to 7V, is sub- 

stantially different from zener breakdown 

which is dominant at voltages lower than 
6V. 

When avalanche multiplication is present, 
multiplication factor M of the multiplication 
in junction type transistors and diodes is 
experimentally expressed as: 


Voz \" 

1-( Va 
where Vz: True avalanche breakdown voltage 
Vez: Voltage supplied across collector 

and base, and 
n: Figure determined by the type of 
transistor; 3 to 4 in Ge PNP tran- 
sistors, 4 to 7 in NPN transistors. 

Breakdown voltage definitely determines 
maximum magnitude of applicable voltage to 
a transistor. Vz is determined by specific 
resistance of transistor material, and it is 
known from experiments that Vz is propor- 
tionate to the 0.725th power of specific resis- 
tance in Ge transistors and approximately to 
the 0.63rd power in Si transistors. 

True avalanche breakdown voltage, Vz 
limits the withstand voltage of a transistor; 
however, in manufacturers’ catalogs, maxi- 
mum ratings for transistors are usually 
described by BVczo to represent a voltage 


at which collector current reaches a pre- 

determined value. In general, the stated 

value BVcno is smaller than BV of the tran- 

sistor. 

2.2, Maximum Collector Voltage When Emitter 
is Not Open, BVcav, etc. 

When constant input current is supplied 
to the emitter of a common Base transistor: 

Io=a,MIn+ MI cro woes cee veccerenseeecenes (4) 
where a,: Current amplification factor of a 
common base transistor 

In this operation, both the emitter and 
collector cut off current pass the depletion 
layer; therefore, these currents are multi- 
plied by factor M. If the leakage current 
component J, in Iczo, it does not pass the 
depletion layer, the influence of Jz, in the fol- 
lowing discussion is disregarded. By selecting 
an operating point where Jz becomes suf- 
ficiently larger than Icz0, equation (4) is 
simplified to: 

Teo MT py cece tte cec cece ence re weeeeenees (5) 
M is given from the following equation: 
1 Le 
ee 
Ir correlates with M, and M further corre- 
lates with Vcr. Therefore, the value of M 
for a certain value of Vcs is derived from 
equation (3), expressed as: 
log ey log Vor 
- M Ve 
When plotted on logarithmic graph paper, 
the relation between (M—1)/M and Vcz forms 
a straight line at inclination ~; and when 
(M—1)/M-—1 or M-o, Veg indicates true ava- 
lanche breakdown voltage. 

Equation (5) indicates that the tolal cur- 
rent amplification factor of a common base 
connection transistor is represented by a,M 
(=I¢/Inz). Both multiplication factor M and 
amplification factor a are dependent on com- 
mon base current amplifier factor a, expres- 
sed as: 


where §8.=Conductivity ratio, and 
y=Emitter efficiency. 

Conductivity ratio ®., determined by the 
amount of recoupling of the carrier in the 
base region, is expressed by the following 
equation: 


—=( 89: )— 


where, W: Base effective width 
L: Minor carrier diffusion length 
D: Minor carrier diffusion constant 
t: Minor carrier service life 
Emitter efficiency + is a ratio of the 
carrier injected from emitter to base to the 
carrier injected from base to emitter, ex- 
pressed by the following equation: 
D,WN, 
D.L.N, 
Where D, and D,: Diffusion factor of minor 
carrier in base and emitter, respec- 
tively 
N, and N,: Carrier density of base 
and emitter region, respectively 
In practical transistors, L and WN, are 
determined to be sufficiently larger than W 
and N, respectively; therefore, conduction 
ratio ® and emitter efficiency 7, are approxi- 
mately equal to l. 
Collector characteristics of a common 
base transistor operating in a constant emitter 
current Iz is shown in Fig. 3. 


r=1- 


Fig. 3 Collector Output Characteristics of 
Common Base Transistor 
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The total current amplification factor a 
-a.M(=68.7™) in a low-voltage region is ap- 
proximately 1, since 8,~1 and M=1; and in 
a higher voltage region, M becomes approxi- 
mately infinite when Vcos=Vz, and aM varies 
between 1 and oo. 

As long as the total current amplification 
factor @=a.M takes a finite value, a common 
base transistor stably operates up to a col- 


lector voltage equal to Vaz. 


3. Maximum Collector Voltage of 
Common Emitter Connection 


Since collector withstand voltage of a 
common emitter-connection transistor relates 
to two PN junctions—the emitter junction 
and the collector junction — withstand voltage 
becomes a function of the transistors current 


amplifying operation, and breakdown voltage 
is quite different from the aforementioned 
VBozxo. 

In this chapter, breakdown voltage is 
discussed in accordance with factors directly 
related to BVcro, or — 

Avalanche breakdown voltage V4 of com- 
mon emitter connection: 

BV cro~Va=V5"V/1—Go 

Reverse withstand voltage when emitter 

to base is shunted by resistor R, BVorr: 


BV cen=Vor /1—2ceont To) 


Reverse withstand voltage a emitter to 
base is reverse-biased, BVcerr: 
BVcrx=Vx" 1 TD 

Also punch-through voltage Vpr between 
the collector to emitter is discussed in this 
chapter. (In this discussion, Vs is approxi- 
mately equal to BV czo.) 

3.1, Maximum Collector Voltage in Open Base 
Common Emitter Connection, BV cro 

— Avalanche Breakdown Voltage in Common 

Emitter Connection V4 — 

Avalanche breakdown of a common emit- 
ter transistor occurs at collector voltage in 
which the common emitter current amplifier 
factor B becomes infinite. The factor 8 can 
be represented as a function of @, expressed 
as follows: 


1-—a,.M 
The factor @ becomes infinite when oM=1, 
or M=1/a.=1/(8;7r). That is, as long as col- 
lector voltage Vvz is low, collector current is 
mostly supplied from the base. But at a 
certain collector voltage V.— _ sufficiently 
high to cause an avalanche phenomenon — 
the amount of carrier caused by electron 
multiplication becomes equal to (rf.=a.) that 
injected from the emitter, due to emitter ef- 
ficiency y, reaching the depletion layer with 
the conductivity rate 8. Then, base current 
to support the collector current becomes un- 
necessary, or B—>oo, and avalanche multiplica- 
tion occurs. At this point, M=1/a., and from 
equation (3) 


Developing equation (2 for the collector 
voltage at which a,.M=1, or the common 
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emitter avalanche breakdown voltage Va: 


For collector voltages smaller than Vu, 
base current flows forward, and the polarity 
of 8 is positive. For voltages larger than Vu, 
base current flows in reverse, and the polarity 
turns to negative. Relationship between 6 
and a can be shown (as in Fig. 4) as func- 
tions of the collector voltage. 


Fig. 4 Current Amplification Factor and 
Collector Voltage 


! 
a. ‘ Total Current 


| 
! Amplification 


factor @ 


When the input base current is retained 
constant, collector current of a common emit- 
ter transistor is represented by the following 
equation, and collector characteristics there 
of are shown in Fig. 5. 

To=BIpt+ (BHU) MToporrrrrserttret serene (14) 

Fig. 5 Collector Output Characteristics of 

Common Emitter Transistor 


8 


Is =Const. 


Except for lower values of the collector 
voltage, collector characteristics reveal no 
significant difference between Vcz and Ver. 
When the collector voltage is low, the influence 
of avalanche multiplication on either Vcg or 
Voxo is negligible. 

3.2. Common Emitter Voltage Rating as a 
Function of Circuit Configuration 
(BV corr, BVczs,; BVcxo, and BVerx) 

In the preceding chapters, common base 
and common emitter avalanche breakdown 
voltages were discussed; however, transistor 
breakdown voltage differs with the circuit 
configuration to which the transistor is con- 
nected. 

3.2.1. When a Base Resistor Rz is Connected, 
BVocrr or BVors 


Fig 6 Transistor Circuit with Base Resistor Rg 
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When a resistor Rs is inserted between 
the base and emitter, collector current Ic is 
expressed as. 


ie MIczo an(1—4@7z) | 
— 1l-ayay KT (—eyarz) 
alas q InsoRp 


KT 
a Cameo eeowted a5) 
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where ay: Forward-biased common emitter 
current amplification factor, and 
a,: Reverse-biased common emitter 
current amplification factor. 

Strictly speaking, it is difficult to deter- 
mine the measuring conditions for parameters, 
and equation (5 is used to locate a trend of 
collector current. Total collector leakage 
current MIczo is divided at the internal base 
terminal. A portion of the current flows 
through internal base resistance 7, and ex- 
ternal resistor Rz, and the balance flows 
through the base, forming the collector cur- 
rent IJczr in equation ij. When the emitter 
and base is forward-biased, voltage is induced. 
by current flowing through (7,+ R). 

V-I characteristics of a true diode bet- 
ween the base and emitter reveal an expo- 
nential curve. Provided that contact potential 
Vd causes the V-J characteristics to change 
in a stepped shape, emitter injection occurs 
when forward bias of the emitter becomes 
positive, and a voltage breakdown occurs bet- 
ween the collector and emitter. In other 
words, as long as the collector current Tl¢ is. 
small, most of the current is supplied from 
the base; but when increased collector voltage 
causes a voltage drop across the base resis- 
tance (7,+R)— due to base current Iz — to the 
bias emitter in a forward direction, emitter inj- 
ection occurs, and most of the collector current 
is supplied from the emitter. Collector-to- 
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emitter voltage drops to the common emitter 
avalanche breakdown voltage Vu, causing a 
negative resistance in the transistor. This 
breakdown condition is expressed as: 
Mbaol Ra Pi V go iecenns 49 

Since M correlates with both Vez and 
Vez; equation (@ can be developed for a cer- 
tain value of Voz, as a function of Vez. 
Assuming Vcr as BVcer, the value of BVczr 
is expressed as: 

BVcen=V" /1—Aaaat hs) i livadneciee we) 
d 

The logarithm of Vczr is in inverse pro- 
portion to Rs, and the breakdown voltage 
takes the largest value when ARs=0. When 
Rez is zero, voltage is expressed as base-to- 
emitter short breakdown voltage — or BVezs. 

When the base is opened (R=), operation 
of the transistor is controlled by 8. All of 
the leakage current Mlczo flows through the 
base and forms a collector current equal to 
(8+1) MIoczo. 

True collector current /;” is B times true 
base current J,” (in this case, MJczo), and 
actually measured collector current Jc is a 
sum of the true collector current and the 
leakage current, expressed as: 

Ice=I1¢ + MIczo, 

Ic!’ = BIs’”’=BMI cro 
therefore, [c=PI2/’+ MI czro 
=(8+1)MIczo 

Breakdown voltage takes the lowest value 
at a collector-to-emitter voltage where B—-o, 
and is equal to V4 (common emitter avalanche 
voltage). 

Breakdown voltage corresponding to other 
values of Rs is larger than V4 and smaller 
than Vz. That is, after emitter injection 
starts, total current amplification factor a 
(=a,M) becomes larger than 1, causing P to 
change to negative. Fig. 4 shows that £8 in- 
creases to negative with a reduction of Voz, 
in the region where Voz is larger than V4. 
At the breakdown point, emitter injection is 
caused and Ig increases suddenly. This in- 
crease of Jc reduces collector voltage Vc due 
to a voltage drop across terminal resistance. 
The decrease of Vc increases P and Ic. The 
variation is accelerated accumulatively, and 
the transistor represents a negative resis- 
tance. Vc is approximate to V4 when B>~. 

Fig. 7(a) illustrates Re and breakdown 


voltage, and Fig. 7 (b) shows the relation bet- 
ween BVcorr and Rs, and relation between 
Icrr and Rr These figures represent the 
same characteristics. 


Fig. 7(@) Re and Breakdown Voltage 
Locus of MIcso 


Ic, 
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Fig. 7(b) Relation Between BVcrr and Re and 
Relation between Jczr and Re 


— logR 


Fig. 8 Transistor Circuit with Emitter Resistor 
Rez and Base Resistor Rz 


3.2.2. When base and emitter resistors Ra 
and Rez are connected 

When base resistor Re and emitter re- 
sistor Rz are connected as shown in Fig. 8, 
negative feedback by emitter resistor Rz in- 
creases the value of the avalanche breakdown 
voltage. 

Collector current J,’ of a transistor hav- 
ing external emitter resistance Rz is expres- 
sed as: 

/— / BRe 
see Rz+(8+DRze 

Emitter resistor Rez operates to reduce 
collector current Jc’ and nominal current 
amplification factor ~’ is expressed as: 


x Iz 


A= a! ___—BRe 

1—a@’ Ret+(P+1)Re 
ae Ts caLassdi ts ay enaitatetcecdes acosnsneet 
re Rete ag 


where a’, rather than being the current am- 
plification factor in a common base connection, 
is the factor in a common emitter transistor 
having a resistor Rz, presence of the emitter 
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resistor causes negative feedback and a 
reduction of gain when current supplied is 
not from a pure constant current source. 
From equations (3 and (9, the avalanche 
breakdown voltage of a transistor having an 
emitter resistance Ry» is expressed as: 


_V," [1-85 Pe er eC) 


Collector characteristics represented by 
equation (9 are similar to those shown in 
Fig. 5; however, as shown in Fig. 1(e), Vu’ 
varies with the value of resistor Rz. 

3.2.3. Breakdown voltage when emitter and 
base are biased in reverse direction, 
BV crx. 


Fig. 9 Reverse-Biased Transistor 
MIcBo 


When the emitter and base are biased in 
reverse, collector breakdown voltage becomes 
higher than BVczs. Similar to a case where 
the base resistor is connected, emitter injec- 
tion does not occur until forward bias voltage 
of the emitter exceeds the contact potential 
Va Because of the current MlIoczo, injection 
occurs when a voltage drop across 7, becomes 
sufficiently larger than emitter-to-base voltage 


Vez and contact potential V, This break- 
down condition is expressed as: 
MIcz0’%,=Vat Ves e e8. 6:00: we:bo Sie eletedeleiereiee oete eae 0) 


Fig.10 Collector Output Characteristics when 
Emitter to Base are Reverse-Biased 
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If the magnitude of Vzs increases, both 
M and Vcr increase. Fig. 10 shows break- 
down characteristics using Vzs as a para- 
meter. The figure indicates negative resistance 
in the region of —8. 

The peak value of each curve, termed 
BV crx, is calculated by the following equation: 


BVcrx=V 3" / 1-72 Teno Ra+ 1) 
VV 
3.3. Punch-through ea Ver 
Reverse bias voltage supplied to the col- 
lector junction or the emitter junction causes 
thickness of the junction depletion layer to 
expand. By increasing collector voltage, the 
collector junction depletion layer continues 
to expand, finally reaching the emitter side 
depletion layer. This phenomenon is known 
as collector-emitter punch through (or reach 
through). Collector voltage at which punch 
through occurs is termed punch-through vol- 
tage Vpr. Theoretically, punch-through vol- 
tage Vpr is expressed as: 


Ver= Sep 


Heheaadecade ie (2 1) 


W? 
“2K yo, 
where K=Di-electric seueiant 

p=Electron mobility 
W=Base width 
0,=Specific resistivity of base 

Experimentally, punch-through voltage 
is measured by using the circuits in Figs. A, 
B, and C. 

Voltage across the base and emitter Vuzz, 
measured by a vacuum tube volt meter VV, 
is small and approximately equal until Voz 
reaches Vpr. Subsequently meter indication 
increases approximately linearly with the 
increase of Voz. Punch-through voltage Vpr 
is determined by reading voltages Vzzs and 


Fig. A 
Fig. B 
VEB VcsB 
Fig. © 
{yp 
KK 


(vv) al yee VCE 


2-98. jes 


Fig. 11 Operating Region of Transistors 
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Voz, at which point Vzz starts to increase, 
expressed as: 

V pr=Voest+Vus 
3.4. Forward Operating Region of Transistors 

As shown in Fig. 11, operating charac- 
teristics of transistors are classified into two 
regions. Border of the A region in which 
the transistor is forward-biased is determined 
by common collector avalanche breakdown 
voltage V4, and maximum ratings of the col- 
lector current. Lower limit of negative 
resistance of transistor characteristics in the 
B region also is determined by avalanche 
breakdown voltage Vu, and the upper limits 
restricted by breakdown voltage correspond- 
ing to the transistor connection (ie. BVozs, 
BVore, BVorx, etc.). In addition, the operation 
range also is determined by the secondary 
breakdown, subsequently described. 

Among common emitter-connected tran- 
sistors, both the forward-biased and reverse- 
biased curves approach V4; therefore, break- 
down characteristics are entirely determined 
by a variation of V4 caused by an increase 
or decrease of Jo. Even in BVczo characteri- 
stics, transistors more or less involve, an 
element of negative resistance, provided they 
are forward-biased in any respect. This 
effect is evident in most diffusion type tran- 
sistors. Because of their step-shaped junction, 
alloy type transistors barely disclose negative 
resistance; however, presence of internal base 
resistance 7, causes a transverse voltage 
drop in accordance with base current Iz, 
forming forward bias. This forward bias 
often causes negative resistivity of alloy type 
transistors. 


4. Thermal Stability and Heat 

Radiation Design 

Maximum rating stated in manufacturers’ 
catalogs or other materials generally. re- 


present those at normal ambient temperature 
(room temperature 25°C). Therefore, if tran- 


sistors are used at a higher environmental 
temperature, or the junction temperature 
approaches the rated maximum value, maxi- 
mum ratings at 25°C cannot be applied directly 


to such design. High junction temperature 


increases Jogo and Irzo, and increasing these 
currents causes junction temperature to rise, 
starting an endless circulation which may 
result in thermal runaway and _ transistor 
breakdown. Thermal stability and heat radia- 
tion must be thoroughly determined when 
designing a transistor circuit. For details of 
transistor thermal treatment, refer to The 
Thermal Stability of Transistor Circuits and 
the Designing of the Heat Sink. 


5. Maximum Power Dissipation 


Major parameters limiting maximum po- 
wer dissipation P.max of transistors are 
thermal resistance #, maximum allowable 
junction temperature Tmax, and ambient 
temperature 7,. It is commonly known that 
these parameters are related as follows: 

f pees ae 
0 
This implies that a larger Pimax iS ob- 

tainable in a determined ambient temperature 

T, by selecting a transistor having a smaller 

6 and a higher Tjmax. Maximum junction 

temperature Tj;max must be selected in ac- 

cordance with transistor material and relia- 
bility required for the transistor circuit. 

In general, transistor deterioration is 
accelerated with junction temperature rise. 
The following relationship between mean life 
lL. (hours) and junction temperature 7; (K) 
is commonly known: 


wea terecesateeeeenecctoens (29) 


P cee = 


where A and B are inherent constants of 
a transistor. Therefore, the junction tem- 
perature upper limit is selected for industrial- 
use transistors which require guaranteed 
long service life, taking failure rate and 
reliability into consideration. The normal 
upper limit of T; is 70° to 90°C for Ge tran- 
sistors, 100° to 150°C for Si transistors and 
150° to 200°C for surface-stabilized Si planer 
transistors. 

Treating heat transfer as that of electric 
current, thermal resistance is represented. 
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by the following electrical equivalent circuit 
(shown in Fig. 13). From that figure, total 
heat resistance 0;, between the junction and 
external air is expressed as: 


Fig. 12(a) Junction Temperature and Service Life 
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Fig. 12(b) Power Dissipation and Failure Rate 
of Power Transistors 
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Fig. 13 Equivalent Circuit of Heat Radiation 
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6; > Internal thermal resistance 
(from junction to outer case) 

8 : External thermal resistance 

(from external case to ambient air) 
@s : Thermal resistance of insulator sheet, 
6c : Contact thermal resistance 

(between case and heat sink) 
8; : Thermal resistance of heat sink 

(to ambient air) 


_ 7,(0,+ 6, +07) 
054 =f, + 0, +0,40,40; SRG AS Saree (24) 

and if heat sink is not used: 
054 SY pA gees denn sa rea teahwmeaesessenas eewedsasy (25) 


For individual elements composing the 
equivalent circuit of heat radiation and ther- 
mal design using equation (4, refer to The 
Thermal Stability of Transistor Circuits and 
the Designing of the Heat Sink. 


6. Derating 


Transistor circuits may be designed by 
using maximum ratings, voltage, current, and 
power (junction temperature) stated in manu- 
facturers’ catalogs and appropriate heat 
radiation devices. However, it is a common 
practice to derate the operating conditions of 
high reliability circuits to a considerable 
extent. 

To balance system reliability and econo- 
my, the following derating is recommended: 


FIG. 14 POWER PULSE AND RESPONSE OF 7; 
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¢ Voltage: Voltages at worst operating con- 
dition including surge voltage; 80% or 
less of maximum rated voltage (especially 
Vono). 

e Current: Currents at worst operating 
condition, including surge current; 80% 
or less of rated value. 

« Power: Power dissipation at worst con- 
dition including surge and at maximum 
ambient temperature; 50% or less of 
derated power calculated based on derated 
voltage and current. 

« Temperature: Operating maximum junc- 
tion temperature Tyjcop)max, considering 
surge and power concentration ; 70 to 80% 
or less of rated maximum junction tem- 
perature Tmax. 

To calculate the power dissipation of 
transistors for switching use, peak values of 
voltage, current, and power (junction tem- 
perature) — including surge condition — must 
not exceed maximum. ratings. However, the 
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average power dissipation will sufficiently 
support system reliability provided these 
values are derated based on standards. 

When square pulses are fed to a switch- 
ing transistor, junction temperature rises 
with a certain time delay, determined by the 
junction thermal time constant. — See Fig. 14. 
The effect must be considered in determining 
power dissipation in the switching circuit. 

In solving an equation for the diffusion 
of internal heat of a transistor, assuming 
that the heat diffuses dimensionally, the rela- 
tions between maximum junction temperature 
Tjmax and allowable power dissipation Pc is 
expressed by the following equation : 

l-a 


max =P PGND - den samitenanceeptevels 
T; = Po Y errr aa 1—ab + (6) 
8 = 1 tp | 
= —- 6 ee | eee 
TF paths xp[ j (7 
yet 
8 = T—TD | 
= v1 —— ee ee I hw eee Siece 28) 
b a a exp| 28) 
a Cth 
tp: Pulse width (sec) 
ae Pulse repetition time (sec) 
tb/=d: Duty cycle 
Tin: Transistor thermal time constant (sec) 
Or: Total thermal resistance (°C/W) 


In this analysis, only heat conduction is 
considered because heat radiation and con- 
vection are experimentally negligible. If 
thermal resistance @r and thermal time con- 


stant T,, are known, the amount of power 


Fig. 15 Maximum Allowable Power and 
Pulse Characteristics 
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@r: Thermal resistance (°C/W) 
d: Duty cycle 

v1: Thermal time constant (sec) 
t: Pulse duration 


dissipation in a transistor at the specified 
maximum junction temperature can be cal- 
culated by using equation (6. To ease use 
of the equation, calculated values are tabulat- 
ed on a graph (Fig. 15). 

Transistor operation switching time also 
was neglected in the analysis; that is, the 
analysis based on an assumption that heat 
dissipates in the transistor while it traverses 
the load lines is negligibly small. In practical 
power switching, however, transistor switch- 
ing time ranges between 104 sec to some tens 
psec, and is not always negligible. Power 
waveform in saturation type switching is 
shown in Fig. 16(a). Pemax of a switching 
transistor in such cases can be determined 
from Fig. 15, by approximating the power 
consumed in rise time and fall time triangles 
into a square wave, as shown in Fig. 16 (b). 


Fig. 16 
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For this calculation, t,, d, and T,’ are 
respectively : 
ey emi 
2 z 
(df TrA¢Tr, employ whichever value is 
larger) 


dail DLe 


lpwie 
The value of Pimax can be determined 
from Fig. 15 as the above mentioned formula. 
Thermal time constants of typical tran- 
Sistors are: 


gs ape Or+T, 


0,[°C/W] T jmax[°C] TraLms] 
2 SA 538 910 15 10~20 
2SC 497 208 150 2~3 
2SC 510 188 175 2~3 
2SC 520A 2.5¢ 150 8~15 


6: Infinite heat sink 
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T,,: Experimental mean value 
6, Timax: Values stated in manufacturers’ 
catalogs 


7. Circuitry Problems and Protective 
Measures 


Reliability of transistors and transistoriz- 
ed devices is largely influenced by circuit 
configuration in general, as well as the 
transistor element itself. The influence of 
input circuit configuration on maximum col- 
lector voltage was discussed in the chapter 
on voltage ratings. In this chapter, the 
influence of load circuit on transistor opera- 
tion and examples of protective measures are 
described. 

Transistor deterioration or breakdown is 
largely influenced by the type of load im- 
pedance (resistive or reactive), operating 
frequency if load impedance is reactive, and 
the type of operation (class A, B, or C; single- 
ended push-pull, etc.). Transistor secondary 
breakdown (S/B) characteristics and thermal 
runaway also adversely affect its operation; 
but substantially, these factors are also pro- 
blems derived from circuit configuration and 
operating conditions. 


Fig. 17 Ideal Load Line of Class B Amplifier 


() Ideal resistive load 
(2) Severest reactive load (Low freq.) 
(3) Severest reactive load (High freq.) 


Fig. 17 shows an ideal load line for a 
class B amplifier transistor. For a resistive 
load, instantaneous value of the collector loss 
is only 20% or less of maximum power out- 
put. Maximum instantaneous loss in a reac- 
tive loaded circuit totals 100 % of the full 
load at low frequencies, and 400% or more 
at high frequencies. 

Considering secondary effects—such as 
saturation voltage, emitter resistor, load re- 


sistor, power supply variation, or ripple — 
power supply voltage should be increased by 
40 % to 60% of the transistor voltage to ob- 
tain the required power output. Therefore 
it is necessary to consider the collector power 
dissipation needs 200% to 250% of the 
required power output and Vcz needs about 
three times the power supply voltage. Tran- 
sient voltage in a class A high-frequency 
amplifier often exceeds 30 times the supply 
voltage, power dissipation increase (even in a 
short period in the order of uz sec) 40 times 
over the mean power dissipation, and oc- 
casionally causes transistor damage. 

To protect transistors from damage caus- 
ed by a transient phenomenon, transistors 
must be selected for large Pimax, good Veoxgsaty 
characteristic, and a wide frequency range. 
Also, protective devices shown in Fig. 18 are 
effective. 

Fig. 18 Protection Devices against Overvoltage 
and Current by Reactive Load 
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(d)Protection of overvoltage at Switch-off 
Transient. 
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Toshiba Transistors for the Communications Industry | 


Toshiba transistors for application to the 
communications industry feature strictly 
selected parts materials, reliability- stressed 
design, unique production techniques, strict 
process control, excellent initial performance 
based on quality control, and various tests 
and: inspections for confirming their  re- 
liability. As a result, their high. reliability 
is complete guaranteed. | 


1, Classification of Toshiba Transistors 
for the Communications Industry 


Toshiba communications industry tran- 
-gistors are classified into the pOuOWInS two 
| categories: 

Transistors to be used exclusively for the 
communications industry, and “green tran- 
sistors” applicable to the communications 
industry. : 

1.1. Transistors to be used sdinaivels for the 
communications industry (communications 
industry transistor) 

Thoes transistors to be used exclusively 
for.the communications industry are designed 
with a structure capable of withstanding harsh 
environmental and application conditions. 
Through strict process control and quality 
control, as well as effective debugging and 
aging tests—every procedure based on Toshiba’ 
sestablished production techniques—reliability 
is integrally woven into each item during the 
production process. Tests and inspections 
based on U.S. Military Standards (MIL stand- 
ards) are enforced to further confirm product 
quality. 

_ The current amplification factor hrer or 
h;,, used to determine the fundamental perfor- 
mance of a transistor, is classified in detail 
for the convenience of the circuit design and 
interchangeability, and a color code indication 
system is adopted for the factors. » 

1.2. “Green transistors” applicable to the 
communications industry 

Although the type numbers of these tran- 
sistors are the same as those of general tran- 
sistors, during the production process they are 
subjected to a temperature cycle test, a heat 
aging test, and an electric power aging test 


 B. Plans | 


in order to stabilize their performance, to 
eliminate their initial defective rate, and to 


reduce their rate of defectiveness so that they 


maintain their integral reliability when applied 
to communications industrial purposes. More- 
over, in the field of tests and inspections, they 


are treated almost on the same level as com- 
munications industry transistor. 


A @-mark is suffixed to the type number 


of “green transistors” to distinguish them from 
general transistors. 


Regarding identification 
of the actual products, G-mark is suffixed to 


the. type number (2SC372@© for example). 


2. Features of Toshiba Communications 


Industry Transistors 


To endow Toshiba Communications 
Industry Transistors with the features listed 


below, special care is exercised throughout 


their entire production process, ranging from 


precision testing of parts materials to delivery 


inspection. - 

- Variations in performance are very slight 
even after long usage, and mean life time 
is long. 

« Rate of occurrence of initial-failure is 
low. | 

« Excellent resistivity to environmental 
conditions such as vibration, shock, tem- 
perature, and humidity. 

¢ Easy interchangeability. 

1) In the field of design and production tech- 
niques 

A. They are mechanically ee a 

(a) Leakless and low specific gravity periphe- 
ral casing. 

(b) Compact and strong internal structure. 

(c) Fixed bed system whereby pellet can be 
deposited directly on the header when 
required. 

(d) Bonding of fine aluminum wires by 

| supersonic bonding system. 

adopted to stabilize operation 

characteristics 

(a) Appropriate selection and stabilizing 
treatment of parts material. 

(o) Introduction of surface stabilizing treat- 
ment process, and complete automatic 
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control of mount treatment process. 
(c) Careful selection of gases to be sealed in 
(4) Complete hermetic seal by resistance 
welding system 
(e) Adoption of effective debugging and aging 
process 
2) In the field of quality control and process 
control 
To ensure high reliability and to maintain 
uniform quality, strict process control and 
quality control systems are adopted over the 
entire range covering the parts materials, pro- 
duction, tests and inspection processes as well 
as the equipment used for them. 
(a) Designation of the parts materials daa 
their detailded standards 
(bo) Designation of production process, and 
detailed standards for work 
(c) Designation of equipment to be employed 
and method of its maintenance and custody: 
Checking and periodic inspection 
(d) Compilation and checking of work record 
for each process 
(e) Recording of inspection and control data 
| for each process 
(f) Compilation of records for clarifying the 
lot history of each process 
| As a result of the above-listed procedures, 
the control system, recording system, as well 
as these persons in charge are recorded. 
Rather than this control system covering 
any one particular phase, control is divided 
into three phases. Primary control constitutes 
a direct control of all production processes. 
Secondary control is performed by field 
personnel supervising quality who confirm 
whether or not the primary control has been 
properly executed. Tertiary control is per- 
formed by personnel of the departments which 
hold objective (or indirect) positions to the 
‘production processes. 
3) In the field of tests and inspections 
To confirm and ensure quality as being 
applicable to the communications industry, a 
lot quality assurance test and a reliability ass- 
-urance test are conducted in parallel for each 
production lot. Also, at each stage of develo- 
pment, a design approval test and a quality 
_approval test are conducted, and only after 
being approved through these tests as stan- 
dard item is production started. A series of 
highly rigid test and inspection procedures are 


established in this manner. 
A. Lot quality assurance test 

This test, consisting of an initial senioei: 
ance test, an visual inspection test, and a 
storage life test,is applied to all types of 
products for which all production processes 
have been completed. The products forwarded 
to the Quality Assurance Department are 
grouped depending on their types and 


date of production, which forms the “day 


lot” from which sampling is made in accord- 
ance with the LTPD (Lot Tolerance Percent 
Defective) system of MIL-S-19500D, and the 
three tests mentioned above are applied. Pro- 
ducts which have passed these tests are 
stored after the “Quality Assurance” mark 
has been affixed. 

Since the quality assurance system ee 


been changed from the AQL system to the 


LTPD system, the numerical values became 
approximately, ten times larger than those 
expressed by the AQL system; however, the 
inspection level became increasingly strict in 
comparison with the AQL system. (In this 
respect, refer to the subsequent appendix 
© Initial performance test 

This is a test applied to specified cence 
eristics under the lot quality assurance test in 
accordance with individual test specifications 
to confirm that the tested product meets to 
the specified limits. : 

In this test, quality is confirmed according 
to LTPD ratings. Although LTPD ratings 
differ depending on application for the enter- 
tainment use or for the communications in- 
dustry use. The quality of transistors applic- 
able to the communications industry is basi- 
cally assured in accordance with the following 
rated values. 


Item LTPD rate 

Fatal defective item (Open, short, . ee 

and so on) 

Serious defective item (Iczo, Izzo, hee, a 
and so on) 


Slight defective item (Other general 10% 
performance) : 
Initial performance test items are specified 

under the individual specification, and the test 


method is prescribed separately under Tran- 


sistors Electrical Test Methods. 
The fundamental principles of these test 
methods are based. on MIL-STD-202C, Test 
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Methods for Electronic Parts and Electrical 
Parts; its detailed provisions are based on 
MIL-STD-750A, Semiconductor Equipment 
Test Methods. 
© Physical appearance Inspection Test 

This test is conducted in accordance with 
final product specifications-including marking- 
and external physical dimensional specifica 
tions. The tolerance quality level in this visual 
inspection, like a serious defective item in the 
initial performance test, is limited to LTPD 
5%: 
©Production sampling life test 

This is a steady state life test, a high 
temperature storage life test, or a high 
temperature and high humidity life test. The 
test period is basically 168 hours. Although 
tolerance quality level vary according to the 
test period, the decision of the quality level is 
generally rendered in accordance with the 
following rated values. 


Test period LTPD rate 
168 hrs 5% 
500 hrs 15% 

1000 hrs 30% 


B. Reliability assurance Test 

A long-term life test, a forced deterioration 
test, and a destructive test—all of which are 
difficult under the produetion sampling life 
test—are conducted under this precision test 
to establish whether, or not the product has 
quality sufficient to withstand serious varia- 
tions in ambient conditions and to perform 
stabilized function. This test is divided into 
an initial performance, a physical appearance 
inspection, a long-term life test, an environ- 
mental test, and a mechanical test. The test 
is applied once every three months to each 
type of communications industry transistor. 
© Initial Performance Test 

Applied to all items prescribed in the in- 
dividual product catalog, the test method, 
conditions, and the tolerance quality levels 
are the same as those in the initial perform- 
ance test under the lot quality assurance test. 
(© Physical appearance Inspection Test 

This test is applied to determine whether 
or not the product conforms to specified 
marking, dimensions and external appearance 
specifications, and to final product specification. 
© Long-term Life Test 

This life test is applied over a period 


ranging from a 1,000-hour minimum to appro- 
ximately 20,000 hours under impress conditions 
equivalent to maximum values rated for co- 
mmunications industrial devices to inspect 
product long-term quality status. 
(a) Steady state life test 

In this test, electric power with a maximum 
collector dissipation Power (P, max) is usually 
impressed under room temperature (Ta=25 
+1.5°C), 
(b) High temperature and high humidity life 

test 

In this test a product is left standing, 
usually under such conditions as 


Ta=80-L5°C, RH=90+,3%, 
or Ta=7545°C, RH=60+5%. 


(c) Reference (storage) life test 

Since values obtained by this test serve 
as evaluation standards for all life tests, 
environmental tests, and mechanical tests, 
each product is left standing under room 
temperature (Ta=25+1.5°C). 
(4) High temperature storage life test 

Each product is left standing under the 
maximum tolerance storage temperature rated 
for the device. Although temperature condit- 
ions vary according to the material and struc- 
ture, the following rated values are usually 
adopted for this test. | | 


Silicon planer type 17545°C 
Silicon mesa type 150+5°C 
Silicon epoxy sealed type 125-+5°C 


All types of germanium transistors 
75~85+5°C 

(e) Low temperature storage life test 

Each product is left standing under the 
minimum tolerance storage temperature rated 
for the device (Ta= —55~ —65+5°C). 
© Environmental and Mechanical Test 

The tests listed below are mostly applied 
as an environmental test or a mechanical test. 
(a) Seal test 

A helium leak detector or a radio isotope 
leakage detector (RADIFRO) is employed in this 
test to confirm that there are not irregularities 
concerning the device seals. 
(b) Soldering heat test 

The part of the lead wires or terminals of 
the device, specified by the individual specifica- 
tions, are usually immersed to a solder bath at 
a temperature of 230+5°C for 10 Second to con- 
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firm that no change in characteristics occurs. 
(c) Temperature cycling test 

Alternate application of —65°C or —55°C 
temperature as the lowest and the maximum 
tolerance storage temperature is usually re- 
peated five times to confirm that characteris- 
tics of the device reveals no change against 
temperature variations. 
(4) Thermal shock test 

Alternate dipping in 100°C hot water and 
0°C cold water at short intervals is repeated 
five times to confirm that no irregularities 
occur against drastic temperature fluctuations. 
(e) Moisture resistance test 

Temperatures of 65°C and 25°C, where the 
relative humidity range is 90-95%, is alter- 
nately applied ten times to confirm that no 
irregularities occur under high-temperature 
and high-humidity conditions. 
(f) Immersion test 

The devices is alternately immersed in 65 
°C hot water and cold water or a saturated 
common salt solution for 15 minutes each; 
this is repeated two to five times to confirm 
that no irregularities occur concerning the 
seals. 
(f) Functioning test at high-temperature and 

low-temperature 

The device is actuated under high tem- 
perature and low temperature, and is then 
restored to normal temperature to confirm 
that it is capable of functioning smoothly 
without developing irregularities. 
(h) Salt spray test 

A 5% common salt solution is atomized in 
a 35°C tank into which the device is left 
standing for 24 to 48 hours to confirm that 
coating on the envelope is completely resistant. 
(i) Weight test 

Weight is measured to confirm that the 
weight of each product conforms to the speci- 
fied values. . 
(j) Drop test 

Each element is dropped solely by gravi- 
tational force three times upon a wooden 
plank, usually from a height of 75cm, to con- 
firm that no irregularities occur regarding 
the exterior, interior, and performance. 
(k) Mechanica! shock test 

Although this test varies depending on the 
type of device, usually a maximum accelera- 
tion of 500 to 1500 G, at an accelerating rate 


of 0.5 to 1 ms, is applied several times, in 

three different directions, to confirm that no 

irregularities occur in electrical performance 
and mechanical structure. 

(1) Constant acceleration test 
Although this test varies depending on the 

type of device, usually a centrifugal acceler- 

ation of 5000 to 20000G is applied for 1 to 10 

minutes—in three different directions—to con- 

firm that no irregularities occur in electrical 
performance and mechanical structure. 

(m Vibration (fatigue) test 
Vibrations of 60+20Hz, 10-20G are impres- 

sed in three different directions over a speci- 

fied period to confirm that the device is free 
from the influence of vibrations of the specifi- 
ed frequency. 

(n) Vibration (frequency variation) test 
Usually, vibrations where the peak ac- 

celerating rate is 20G and the frequency varies 
from 100 to 2000 Hz are impressed in three 
different directions for a specified period to 
confirm that the element is free from the in- 
fluence of vibrations within the specified fre- 
quency zone. 

(0) Vibration (noise) test 
Usually, vibrations where the peak ac- 

celerating rate is 20G and the frequency varies 
from 10 to 50 Hz are impressed in three dif- 
ferent directions for a rated period of time on 
an device which is undergoing noise voltage 
measurement to confirm that there occurs no 
noise increase due to vibrations within the 
specified frequency zone. 

(P) Lead wire fatigue test 
Bending is applied several times as speci- 

fied to a lead wire, by bending it 90 degrees 

from its root, to confirm that no wire rupture 
occurs. 

(4) Terminal strenght (bending, load, torque) 
test . 
Each terminal is bent, or pulled by im- 

pressing a specified load, or a specified torque 

is impressed in the axial direction within the 
plane where the terminal is mounted, to con- 
firm that neither damage nor rupture occurs. 

(r) Solderability test 
By employing a soldering flux, the lead 

wire of the element is soaked in 230°C solder 

for 10 seconds to confirm that the solder 
smoothly deposits over 95% of the entire wire 
surface. 
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(s) Barometic pressure reduction test 
The element is placed under a specified 
low pressure to confirm that it is capable of 


performing stabilized functioning even at high 


altitudes. 

[Appendix] Regarding the Difference Between 
AQL System and LTPD System  — 
The AQL system has been frequently 

adopted in the past as a standard for quality 

assurance. However, in recent years the 

LTPD system has come to be employed more 

frequently than the AQL system. This may 

be because consumer protection is emphasized 
above all else today. AQL is the abbreviation 
for Acceptable Quality Level. According to 
the inspection based on this system, the pro- 


ducts whose rate of the percent defective is 


less than the AQL value are mostly approved, 


and those whose rate of the percent defective 
exceeds the AQL value are mostly disapproved. 
Consequently, unless the number of sampled 
products and the number of approved products 
are investigated, what lots of what percent 
defective will be approved are unknown. On 
the other hand, LTPD stands for Lot Toler- 
ance Percent Defective. According to inspect- 
ions based on this system, there is almost no 
possibility that even a single lot whose rate 
of percent defective exceeds the LTPD value 
is included among the approved lots. In other 
words, the AQL system indicates that the de- 
fectives of this extent are included among the 
approved products, whereas the LTPD system 
indicates that the defectives exceeding this 
value are virtually not included among the 


approved products. 
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The Thermal Stability of Transistor Circuits and 
the Designing of the Heat Sink 


Thermal design, including media against 
thermal runaway, is one of the important 
factors in reliable application of transistors to 
electronic devices. Particularly, heat radiation 
in junctions of the transistor due to power 
dissipation largely influences transistor func- 
tion and operating service life. For example, 
transistor operating service life is shortened 
exponentially as junction temperattre rises, 
and in an extreme case, a transistor may cause 
thermal runaway merely by an eID EMt tem- 
perature rise. 7 

To maintain a transistor’s ener 
rise within its rated region, and to establish 
proper derating aimed at improved reliability, 
the designing of the heat sink must be thoro- 
ughly planned. 

Chapter 1 describes the basic approach to 
thermal stability, and Chapter 2 is concerned 
with thermal resistance and size of the heat 
sink. | 

For practical circuit design, by using Figu- 
re 1 and 2 in Article 1.1, the required sta- 
bility factor S and entire thermal resistance 
G;,, with regard to thermal stability of a tran- 
sistor circuit, is obtainable. 

Further, the bias circuit can be designed 
by referring to Article 1.2. For power tran- 
sistors, the proper size of heat sink is deter- 
minable by referring to Article 2.1 through 
23: 


NOTE: The following manuals will aid in 


properly designing heat sink. 
1. Transistor Accessories 
2. Toshiba Heat Sink 


1. Thermal stability 


1.1. Thermal stability and maximum allowable 
collector power dissipation 

Maximum allowable collector power dissi- 
pation is not the only condition for thermal 
design of transistorized electronic devices. Im- 
proper thermal stability of a bias circuit may 
often cause thermal runaway when ambient 
temperature rises, destroying the transistors. 
Caution must be exercised in designing circuits 
for both transistor heat sink and circuit 


thermal stability. 
(1) Stability factors S and allowable maximum 
collector dissipation P, max. 

The thermal stability S of a bias circuit 
is defined by the following equation: 

01¢ : : 

= ahs Ce ainses weeds es SANs SoU ewe aeeeeaeaeee (1) 

This equation determines the amount of 
change in collector current Jc against the 
change in collector cut-off current IJ¢po. 

One of the most thermally sensitive tran- 
sistor parameters is the collector cut-off cur- 
rent Jczy and base-to-emitter voltage Vaz. 
These parameters can be represented, as a 
function of temperature, as shown below: 
Topo = Topo coy€s tO ceeeeeeeeeeseneeseeeeees (2) 
Tip = Te pc€W BE/RT veeseeseereeseeseeeneesenenens (3) 
where Iczo.0): Collector cut-off current at re- 
ference temperature To. 

K: Thermal coefficient of Iczo 
which is a function of a semi- 
conductor’s energy gap. Gene-. 
rally, 0.07°/C (Si) to 0.08°/C 
(Ge) | 

q: Electronic charge 

k: Boltzmann constant 

T: Absolute temperature 

Assuming the collector loss as Po, a vari- 
ation 4Pc occurred in the collector loss owing. 
to a certain condition. The variation caused 
a thermal variation equivalent to 4Pc 0;, in the 
junction (where 0,, is the junction to ambient 
thermal resistance described later). 

As a result, Iczo and Vaz are caused to 
change by 4/czo and 4Vzz which, accordingly, 
change the collector current respectively by 
S-Iczo and 9n°-4Byz (Qn of a transistor is defined 

. Ol 
by equation In = ): | 

If the amount of loss variation due to the 
change of these values exceeds the loss 4Pc, the 
junction temperature continues to rise. Thus, 


these values must be curtailed to smaller than 


4Pc. In other words, transistor operation will 
be stabilized as long as the following equation 
is maintained: | 

— APC=Vc(SAIcz0t+ QmAV gn) verrrereseeeee(4) 


Cie) 


where Vc: Voltage applied to collector. 
The equation (4) can be developed as— 
Vo-S: ae +Vo-gm ae Sekula (5) 
Temperature variation in the junction may be 
defined as Pc:6;,. Thus, differentiating equa- 
tion (2) by Pc, obtained is; 


Alczo ao Alczo . AT 
APc AT  APo 
= K+0j9*Iosocoyek TF ~ TotPe-9ja) eeerecere (6) 


Setting the emitter current Jz constant, the 
thermal characteristics of Vez can be obtained 
from equation (8) as: 


aoe 5 At -2.0x10°V/°C seeeeaes (7) 
(This value is approximately equal in every 
transistor) 
Therefore: 
AV er AV pr AT 


ae Rg oe PAD | asa cee 
Pas GE Pe 2.0 X 107° Ojgre+++*(8) 


Combining equations (6), (8) and (5), obtained is: 
Ve:S: KO jqlozocyeK EF ~Tot Po 0 ja) 
—2.0X 10-8 jg* Vo QM crereereeees (9) 
where T—T,.+06j0°PoSST ; max 
This equation (9) gives conditions for a ther- 
mally stable circuit; however, it is much too 
complicated for practical circuit design. We 
can consider the definition for thermal stability 
S, letting the effect of change of Vaz. be inclu 
ded in the change of Jc. In this way, the se 
-cond term of equation (9) can be omitted to 
simplify the equation as: 
Vo-K-0ja¢S+Topocoye&P-TotPor jad veeeee a9 
where T—T0+ Po-0joS5T j max 
Assuming critical voltage V.,:, as: 
| 1 
Ving aC ee eee str eeneeeereasenees (41) 
By combining equation (11) and (10), obtained 
is: 
Ve 
crit 
Letting K=0.08 and reference (ambient) tem- 
perature T,=25°C: 


EK(T —To+Po-9ja) <i] vevecesenesssserenseeees 02 


Po Oja+T— 25 — 20 log af soceesecerecees a3 


Equations (11) and (13) give the conditions for 
stable operation of a circuit. 

Calculations of these equations are still 
quite complicated. The equations are graphi- 
cally displayed in Figs. 1 and 2. In Fig. l, 
equation (13) is generalized under the condition 
T—25+ Pe-O0jo55T j max, Fig. 2 directly represents 


Fig. 1 (@) Po-ja=—29 log 72 —(Ta~25) 


Tit Pea: OjasT ; max 
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Fig. 1 (b) Po 6 ja= —29 log v= 


TatPc: *OjacT ; max 


Po . G55 (‘C) 


equation (11). Relationship between the allow- 
able maximum collector dissipation and stabi- 
lity factor can be simply obtained from these 
figures. | 7 
(2) Calculation charts 

Figs. 1 and 2 can be used in the following 
manner. For example, the stability factor S 
can be obtained from a known value of maxi- 
mum collector loss. The junction temperature 
(product of required maximum power loss and 
thermal resistance, Pc-0;,) is shown in the 
vertical axis of Fig.1. By drawing a line from 
a point on vertical axis (Pc:0;,) in parallel to 
the horizontal axis, until it meets an inclined 
line representing the operating ambient tem- 
perature, the ratio of actually applied collector 
voltage to the critical voltage (Vc/V.ri:) can be 
determined in the scale of the bottom line 
corresponding to the crosspoint. The critical 
voltage can be obtained from this value of 
voltage ratio and actual applied voltage. The 
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term critical voltage (V.,:,) refers to a voltage 
value at which thermal runaway is caused, 
when supplied collector voltage exceeds the 
value. | 

In Fig. 2, the product of thermal stability 
and Ic¢so (S:Icz0) can be obtained by drawing 
a normal line from a point corresponding to 
the obtained critical voltage (on the horizontal 
axis), and extending the line to the left from 
the crosspoint of the normal and the given 
thermal resistance line. The actual thermal 
stability S is obtained by substituting the value 
of Iczo for the S-Icozo. Practically, it is advis- 


Vo 
Fig. 1 (c) Po-@ja=—29 log a a—25) 
crit 


TatPc- GiaxaT j max 
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: 10" 0- L able to use the maximum value of J/czso for 
Ney Nest this substitution. 
Example 1 
Fig. 1 @) Po-@ja=—29 log a —(Ta—25) In a circuit, the transistor is 2SB 463 @, 


power supply voltage (Vc) is 12V, and power 
dissipation P,,=1.5 watts. Determine the sta- 
bility factor of the circuit. The heat sink is 
an aluminium plate 100x100x2 (mm), and re- 
quired maximum ambient temperature is 55°C. 
Solution 

Thermal resistance is obtained. In 2SB463 
@, the Po=6W (at Tce=25°C) and Tj max. is 85°C. 
Using the equation in the following chapter: 

T; max” qs 85 i 25 O 
Sa ae = =10°C/W 

Thermal resistance 6; of a heat sink 100~x 
100 x2(mm, aluminum) is 5.5°C/W. Assuming 
that the transistor is insulated by a Mylar 
1 sheet, the mounting thermal resistance is 0¢+ 
nese Vern Slopow) = 6s=1°C/W. Thus, the total thermal resistance 
0;, is obtained as: 

0 ja=9;+0,+0,+07=104+145.5=16.5°C/W 
The temperature rise in junction P,,-0;, is: 

Pie jg=1.5 16.5°C 

From Fig. 1 (b), Po-0;,=24.8°C and T,=55°C, 
the Vco/V..:, can be read as 1.4x107?. 
The critical voltage V.,:, is thus obtained as: 


Ve 12. geoy 


Vert= TF axdo™ ~ 14x10 

By using the V,,:, (860V) and 0;, (16.4°C/W) 
the product of S-/czo can be obtained from 
Fig. 2 as S-Ieso2=900(wA). The Iczo of 2SB463 
@ is 70uA max, and the stability factor S be- 
comes approximately 13; i.e. stability factor 
of the circuit must be determined smaller 
than 13. 
Example 2 

Calculate the allowable maximum ambient 
temperature of a circuit using transistor 2SC 


TatPa: GiaT ; max 


S‘TcaolO) (uA) 


Ce Wd 


N 
| 
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735, power supply voltage Vc=12V, power dis- 
sipation 100mW, and stability factor 20. 
Solution 
The maximum allowable collector dissi- 
pation Pc (at T,=25°C), maximum junction 
temperature Tjmax, and collector cut-off cur- 
rent Iczo of transistor 2SC735 can be obtained 
from the catalog as 300mW, 125°C, and 0.1 a 
max. respectively; therefore: 
125-25 | e 
aaa aa =(0.333°C/mW 
S-Iczo=0.1x 20=2uA 
Using these values, @;,=0. 333°C /mW and 
S-Iczo=2yA, the critical voltage V.,:; is obtain- 
ed from Fig. 2 


Veg 10 
The ratio Vco/V.,i:, is obtained: 
Ve — 12 | - 
Va oe 


With regard to the maximum junction tem- 
perature Tjmax=125°C, substituting ratio 6x 
107* for Vo/Veri: on the horizontal axis of Fig. 
1@Q and P,.:0j. (which is 33.3°C) for the verti- 
cal axis, the allowable ambient temperature 
is obtained, as 85°C. Thus, the circuit can 
operate up to ambient temperature of 85°C. 
1.2. Stability factor of bias circuit 

Since the stability factor of bias circuit 
has frequently been described in various re- 
ferences, it will not be mentioned in detail in 
this report. Shown herein are a few typical 
examples. | | 

Fig. 3 illustrates various bias voltage cir- 
cuits and their stability factors. In the figure, 
(a), (b) and (c) show the conventional bias cir- 
cuit, and (d) shows a case in which DC resist- 
ance component of the input transformer is 
considerably large. 

In general, a smaller stability factor value 
is preferable; however, the smaller the value, 
the larger the DC loss becomes, thereby reduc- 
ing circuit efficiency. Particularly, in power 
amplifiers, a large loss resulting from an ex- 


cessively small stability factor makes the cir- 


cuit expensive. Generally, thermal compensa- 
tion elements are used to improve the thermal 


stability of power amplifiers water sacrific- 


ing operating efficiency. 

When using a thermal compensation ele- 
ment, desired thermal stability can be obtained 
by selecting the compensation element and 
circuitry values. 


Thermistors and varistors 


FIG. 3 Bias circuit and stability factor 
a: Common base DC current transfer ratio 
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are commonly used for the thermal compen-_ 
sator. Refer to individual manuals for details 
on these elements and their usage. | 

When thermal stability is properly com- 
pensated by using the compensation element, 
designers are requested to pay consideration 
only to the allowable maximum collector power 
dissipation. 


2. Designing of heat sink 


2.1. Allowable maximum collector power dissi- 
pation and thermal equivalent circuit 

Provided that thermal stability is suffi- 
ciently established as prescribed in Chapter 1, 
the allowable maximum collector power dissi- 
pation (Pemax) of a transistor is determined by 
ambient temperature (J,), maximum allowable 
junction temperature (Tj; max) of the transistor, 
and by total thermal resistance (6;,) between 
the junction and ambient air. Total thermal 
resistance is dependent on conditions to sink 
heat which are described in this Chapter, some- 
times represented by the symbol R,,. The follo- 
wing formula is formed between these values: 
Aimex 2s (wy spaiienade Sale tueates (14) 

ja 

The heat conduction pass which transmits 
the heat produced in the junctions to external 
circumference can be represented by an equi- 
valent circuit in Fig. 4, by considering the 
thermal flow similar to the electric current 
flow and analoging the flow by means of ther- 


Powes= 
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Fig. 4 Thermal equivalent circuit 


8; : Internal thermal resistance 
(from junction to outer case) 

@ : External thermal resistance 

(from external case to ambient air) 
@s : Thermal resistance of insulator sheet. 
@- : Contact thermal resistance 

(between case and heat sink) 
6: Thermal resistance of heat sink 

(to ambient air) 


mal resistance and thermal capacitance. This 
Figure 4 shows the thermally steady state of 
the circuit. 

When viewed from the junction side, the. 
total thermal esistance to external air 6,, is: 
given from the equivalent circuit (Fig. 4) as: 
0,(0,+0.+6,;) 
ire ew ee ee ts) 

The heat sink is normally eliminated in 
transistors of medium or smaller power out- 
put. For these transistors, equation (15) is sim- 
plified as: 
| PS Fee ee ee eee 49 

Catalogs for medium or smaller power out- 
put transistors show the allowable maximum 
collector power dissipation as 7,=25°C. These 
values represent the total thermal resistance 
6,, calculated based on equation (16). The ex- 
ternal thermal resistance 9, (between the case 
and ambient air) is determined by the mate- 
rial and shape of the case. In general, the 6, 
takes a considerably larger value than @,, @,, 
7, and 6;, as significantly shown in Table 1. 
Equation (15) can be practically simplified as: 

6;,=0,+0.4+6,+6,% Ce RieeUebs hese edweseeeeess (17) 

Conditions to sink heat which satisfy the 

maximum rating can be determined from equa- 


bj = 64+ 


Table 1 Example of external heat resistance 


Junction | External | Internal 
Transistor Cause temper- thermal thermal 
type ature resistance | resistance 
Ty max (©) | G@CC/W) | O1CC/W)__ 
2SB 415 |/TO-1 85 250 50 
2SC 481 /TO-39 150 155 21 
2SC 485 |TO-39 150 155 16 
2SC 106 /TO-8 150 100 8.3 
2SC 490 |TO-66 150 75 7.8 


2SC 793 |TO-3 150 25 2.1 


tion (7. Terms of this equation are the fun- 
ctions of given condition to sink heat. Actual 
values of these terms are described in the 
following Article. 

2.2. Thermal resistance 

Thermal resistances shown in Fig. 4 are 
explained as follows. 

(1) Thermal resistance between junctions and 
case (internal thermal resistance) 0, 

The internal thermal resistance 9, is 
directly determined by transistor structure, 
material, mounting method of the transistor 
body to the case, and the compound in the case. 
These elements are inherent in individual 
transistors. To measure the internal thermal 
resistance of a transistor, the case temperatu- . 
remust be forcecooled to maintain a constant . 
value. When a transistor is forced to cool at 
temperature T., the allowable maximum power 
dissipation P.max of the transistor is given by 
the following equation: 

Tj max—T, 


Pomax= F (W) 
t 
f& max” 29 
re ; CW.) cenbasksacnatene onsrcece (re) 
t 


In catalogs illustrating high-power out- 
put transistors, the maximum allowable col-. 
lector power dissipation at T.=25°C or a 
heat sink of infinite size are described. As 
clearly seen from equation (9, these values 
represent the transistors’ internal thermal. 
resistance. 

(2) Contact thermal resistance 0, 

Contact thermal resistance 0,, determined . 
by the contact surface condition between the 
transistor case and heat sink, is largely in- 
fluenced by flatness, roughness, contact area, 
and tightening pressure of the contact sur- 
faces. For example, the influence of flatness 
and roughness of the contact surface can be 
reduced by applying silicon grease to the 
contact surfaces. Table 2 shows the @, values 
of transistor cases TO-66, TO-3, and TO-36. 
The contact thermal resistance of TO-3, TO- 
66, or other types which are designed for 
direct mounting to radiators can be reduced 
to approximately 0.2°C/W by applying silicon 
grease and moderately tightening. However, 
from an economical viewpoint, since medium 
or smaller output transistors are not designed 
for..mounting directly on the heat sink, the 
contact thermal resistance may often become 
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Table 2 Thermal Resistance Between Case 
and Radiator (0c + Gs) 


| 0c+6sCC/W) 
Case type; Insulator With Without.” 
| silicon oil | silicon oil 
| No insulator 0.10 0.20 
ee Teflon 0.80~0.70 | 1.45~1.25 
Mica (25 to 75) | 0.40~0.30 | 0.80~0.60 
Al,O, coating 0.35~0.25 | 0.40~0.20 
No insulator 0.1 ~0.08 | 0.15~0.1 
TO-36. Mica (25 to 75”) | 0.4 ~0.3 0.6 ~0.5 
| Mylar 0.4 ~0.3 | 0.6 ~0.5 
| No insulator 0.2 ~0.15 | 0.5 ~0.4 
TO-66 Mica (25 to 754); 0.6 ~0.5 | 1.1 ~1.0 
Zz 


Mylar(50 to 804) | 0.8 ~0.6 | 1.4 ~1. 


considerably large depending on the mounting 
method. When properly used, the holders 
shown in Fig. 6 improve the effect to sink 
heat of medium or smaller power output 
transistors. Fig. 7 shows the most effective 
way to mount transistors of this type to the 
heat sink. When the transistors are properly 
mounted as shown in Fig. 7 and treated with 
the silicon grease, the contact thermal resista- 
nce becomes approximately 5°C/W for RH-Il, 
RH-2, RH-8, and RH-10. 

* Toshiba Silicon Compound TSK-550 or 

Dow Corning 340 Silicon Heat Sink is recom- 
mended for heat sink use. 
(3) When it is necessary to mount and in- 
sulate the transistor from the heat sink, an 
insulation material must be inserted between 
the transistor and the heat sink. Thermal 
resistance of the insulator 0s — determined 
by material, thickness, and size of the in- 
sulator — often assumes a consiecrably large 
value. 


Fig. 5 Heat sink size and thermal resistance (0;) 
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Among the above-listed insulating ma- 
terials, mica offers the best thermal conduc- 
tivity, and is highly reliable for use at high 
temperatures, although it is hard to finish to 
a uniform thickness and is fragile. On the 
other hand, Mylar is less conductive but easily 
processed to form a uniform thickness. 

In general, Mylar is used for insulating 
Germanium transistors which are compar- 
atively low in junction temperature. Mica is 
mainly used for Silicon transistors which are 
comparatively high in junction temperature. 

External size and flange thickness differ 
with the type of power transistors, and various 
types of accessories (insulation sheets, insula- 
tion washers, etc.) are available. 

Contact thermal resistance becomes more 
influential when using an insulating sheet, 
Since its contact condition largely differs from 
that of metal. The thermal resistance of 
insulation sheets, including contact thermal 
resistance ((0c+6s), can be reduced by employ- 
ing silicon grease. The total thermal resis- 
tance of a mica sheet 80y thick is approxi- 
mately 0.8°C/W, while the resistance of a 
Mylar sheet of the same thickness is ap- 
proximately 1°C/W. The mounting thermal 
resistance (the sum of contact resistance and 
the insulation material resistance (@c+@s)) is 
used for practical design. When silicon grease 
is used, mounting thermal resistance must be 
estimated to be at least 1°C/W. 

(4) Thermal resistance of heat sink 6; 

Heat sink thermal resistance may be 
considered as a distributed constant in the 
thermal pass between the heat sink surface 
and ambient air. The thermal resistance of 
heat sink 6; is largely dependent on ambient 
air condition, temperature difference between 
the heat sink and the air, and effective sur- 
face area of the heat sink. 

At present, heat sink thermal resistance 
is mostly determined experimentally. Fig. 5 | 
shows the measured value of thermal resist- 
tance of a heat sink held vertically with a 
transistor mounted at the heat sink center. | 

Recently, various types of heat sink have 
been supplied by manufacturers. Data pre- 
sented by these manufacturers will aid in 
the thermal design of transistorized devices. 

_ Accessories required for mounting of 
power transistors to the heat sink and mount- 
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Fig. 6 Holder and Applicable transistor type 
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Fig. 7 Mounting holder and accessories 
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ing methods are described in this manual 
regarding Accessories. Types of heat sink 
and applicable transistors are shown in Fig. 
6, and an example of mounting is shown in 
Fig. 7. 

Examples of calculation 3 

Examples of practical calculation are 
presented herein, based on the prescribed 
materials. The constants to be . 
be obtained are classified into the following 
four: 

(1) Transistor (6;, ee 
) Transistor power dissipation (P,,) 
3) Ambient temperature (T.) 
) Heat sink (0;) | | 
a. Calculation of heat sink size and material 
- when the transistor, ambient temperature 
and power dissipation are known. 
Example 3 

. The transistor is 2SC 793, and required 
power dissipation Pz, is 15W. Calculate heat 
sink’ size required to operate the transistor 
in: ambient temperature up to 60°C. 

The given conditions are: Pomax=60 W as 
=25°C), 7 sax 150°C 
P.,.=15 W, T,=60°C, and @,+0,=1°C/W (assum- 
ing use of mica sheet). 

From equation (49: 


Ne en ee 
: O1= ass > aa 60 22.1°C/W 
From equation (1): ot 
x. Timax—Te a 150-60 __ fo 
ee pe age ee 
Thus, from equation ee | 


22. ‘eC/W 
Heat sink thermal resistance must be 
2. 9°C/W or less. From Fig. 5, surface area 
of' the aluminum heat sink — assuming its 
thickness as 2mm — must be 270cm’ in order 


given or to - 


(from catalog of 2SC793), | 


to obtain a thermal resistance of 2.9°C/W or 
less.. Therefore, an aluminum sheet 170x170 
x2(mm) is adequate. The transistor must 
be mounted on the heat sink while using a 
sufficient amount of silicon grease. 

Example 4 | 

The transistor is 2. SC’502, and power dis- — 
Sipation is 2W. Calculate a heatsink size 
which operates the transistors normally in 
ambient temperature up to 60°C. 

From the catalog of 2SC 502, and P. max 
=10 W (1,=25°C) T; max=150°C, Pae=2W, T,=60 
°C, and assuming use of holder RH-10, 0, 
becomes 5° C/W. 

From equation (9: 


=D pie 1? 150 205 ss, 
oo, Ga a 
From equation (4: 
yee be eee 
Og a 45°C 


From equation (17) : 
07=0ja—(0;+0.+8,) 
=45—(12.54+54+0)=27.5°C/W 

Heat sink thermal resistance becomes 27.5 
°C/W or less. Assuming the heat sink thick-_ 
ness to be 1mm, From, Fig. 5 an aluminum — 
heat sink of minimum size is obtained as 
9cm’*. Size of the heat sink (aluminum) be- . 
comes 30x30x1(mm). The transistor must . 
be mounted on the heat sink by using ge 
holder RH-10, shown in Fig. 7. 7 
b. Calculation of maximum allowable power 

_ dissipation when the transistor, ambient _ 

temperature, and the heat sink are known. | 
Example 5. 

Transistor 2SC490 is. mounted on an 
aluminum heat sink 100x100 x2 (mm), insulat- 
ed with a mica sheet. Calculate the maxi- 
mum allowable power dissipation at sre 
ambient temperature. 

From the catalog, P,=16W (T,=25°C) and 
Tijges=150°C.  Tyg=25°C, 07=5.20C/W. and 0, 
+0,=1°C/W (from Fig. 5). — 
From equation (9: 

gp — Limes? o 150—25 | 
: P ios 16 | 
From equation (1): 

6 4=9;+0,+0,4+0;7=7. 84145. 4 


a7. BC/W 


=14.2°C/W 
From equation (4: 
_ Tijmax—-Ta 150— 60 
Pae= 6 5a ~ 14.2 — ig ee 
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Thus, the allowable power dissipation is 

6.4 W. 
Example 6 

- Transistor 2SB415 is mounted on an 
aluminum heat sink 100x100x2(mm), using 
holder RH-1. Calculate the maximum power 
dissipation at 50°C ambient temperature. 

The given conditions are: from the cata- 
l0e: Pas 2 W G25 ©) and. Fie = 85 CG, 
and T,=50°C, 0;=5.4°C/W (from Fig. 5) and 
- 0,=5°C/W. 

- From equation (9: 
ean 6.— Timax—-T, 85-25 
; Pisce . eZ 
therefore, from equation (7): 
9 jg=0,+0,+0;+07=50+54+04+5.4 | 
=60.4°C/W 
From equation (44:  s 
Pa aee oe = 0.58 w 
Thus, the allowable maximum power dissipa- 
tion is 0.58 W. | 
¢. Calculation of maximum allowable ambi- 
ent temperature, when transistor, heat 
sink and power dissipation are known. 
_ Example 7 
Transistor 25B463 is mounted on an 
aluminum heat sink 100x100x2(mm) through 
a Mylar insulation sheet (silicon grease used). 
Calculate the maximum allowable ambient 
temperature when power dissipation is 1.5 W. 

The given conditions are Pmax=6W (T,. 
=25°C), Tj max=85°C (from catalog), 6@;=5.4 
°C/W Crom Fig. 5) P..=1.5W and @,+8, 
=1°C/W. 

From equation (9: 
Bis T jmax—l = 85—25 
; Pomax 6 
From equation (7): 
6 5¢=9,+0,+0,+0,=10+145.4 
=16.4°C/W 
From equation (4: 
T= T jmax—9ja* Pac =85—-16.4X1.5 
=60.4°C/W 
The allowable maximum ambient temperature 
is 60.4°C. 
Example 8 

Transistor 2SC106 is mounted on an 
aluminum heat sink 50x50x2 (mm), using a 
holder RH-9, and power dissipation is 3 W. 
Determine if the transistor is operatable up 
to 60°C ambient temperature. 


=50°C/W 


=10°C/W 


The given condition are: Pemax=15W (T, 
=25°C), Tymax=150°C (from catalog), 4,;=13 
°C/W (from Fig. 5), Pz. =3 W, and 0,=2°C/W. 
From equation (9: 

Tjmax—L, 150-25. 3 
eas rovea uals a ==8.4 C/W 
From equation (7): 
0 4=0,+0,.+0,+07=8.442413 
=23.4°C/W 
From equation (4: 
Ta=T jmax —Oj0° Pac =150—23.4 x3 
=79.4°C/W 
The transistor is sufficiently operatable at 


60°C ambient temperature. 


d. Determine if the given transistor is oper- 
atable in its ratings when power dissipa- 
tion, heat sink, and ambient temperature 
are known. 

Example 9 
Required power dissipation is 3W, and 

ambient temperature T, is 55°C. Equipment 

Space restricts size of the aluminium heat 

sink to 100x100x2 (mm). Determine if tran- 


‘sistor 2SB 426 is operatable under these con- 


ditions. | 
The given conditions are: Py.=3W, T, 
=55°C, assuming use of a Mylar insulation 
sheet. 6,+0, becomes 1°C/W, and 0;=5.4W 
(from Fig. 5). From the catalog, P.max=30 W 
(T= 25°C). andl jax 85°C: 
From equation (9: 
_ Pijmax-Te _ 


The transistor is operatable if the allowable 
internal thermal resistance @; obtained from 
equations (4 and @7%) is larger than 2°C/W. 


her ed OF 
Dp eee ey) 
= 2 —(5.44+1)=3.6°C/W 


Thus, 2SB 426 is operatable. 
2.3. Design of heat sink considering reliability 

Basic ideas and calculation methods for 
determining thermal stability and to sink 
heat of transistor circuits are described in 
the preceeding articles. For practical design, 
however, reliability of the circuit must be 
considered in the circuit design. 

Particularly, the declining of factors must 
be practiced to improve reliability of devices 
for communications or industrial use or those 
composed of many parts and components. 
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In general, transistor deterioration is ex- 
ponentially proportional to their junction 
temperature. When declining the junction 
temperature by 40 to 50°C, transistor reliability 
can be improved by one digit(10 times), al- 
though the extent of improvement differs 
with the individual transistor type. In this 
respect, the junction temperature (ambient 
temperature plus temperature rise due to 
power dissipation) must be minimized to effect 
high reliability of the system. 

The extent of declining must be deter- 


mined based on two incompatible conditions 


—reliability and economy. In general, the 
following declining is recommended for com- 
munications or industrial use transistors. 

¢ Voltages: The worst case voltage (including 
surge voltage) shall be within 80% of the 
maximum ratings (particularly, Vozo). 

- Current: The worst case current (including 
surge current) shall be within 80 % of the 
rated maximum current. 

«Power: The worst case power dissipation 
including surge shall be within 50% of 


the derate maximum allowable loss at the 


maximum ambient temperature of the 
equipment. | 

- Temperature: The maximum operating 
junction temperature, considering the 
surge and or current concentration, shall 
be within 70 to 80% of the Tymax of 
maximum rating. 


| Example 10 


The transistor is 2SC 524, and power dis- 
sipation is 3W. Calculate size of the heat 
sink required to operate the transistor up to 
55°C ambient temperature. 

Conditions obtained from the catalog are: 
Pe mas=10 W GO p= 25°C) and 7 ix 175°C. 


From equation (9): 


Tia = T.. as 175 —25 


alae 10 


=15°C/W 


To improve reliability, the maximum operat- 


ing temperature is declined by 50°C. The 
operating maximum temperature Tj 0)max 
becomes 175—50=125°C. | 
From equation (4: 
1 sepsis 1 aida | 
eg P, 
= so 5? +-93.3°C/W 
Thus, from equation (7: 
6,=0,,—(6,+0,+9;) 
=23.3—(15+0.5+0.5)=7.3°C/W 
Thermal resistance of the heat sink must be 
smaller than 7.3°C/W. The adequate heat 
sink size is obtained from Fig. 5 as 80x80x2 
mm (aluminum). 

Comparing this high reliability design 
with that based on maximum ratings, relia- 
bility is improved by approximately two digits 
(100 times) at an ambient temperature of 25 
°C, and by approximately one digit (10 times) 
at the worst ambient temperature of 55°C. 
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Area of Safe Operation (ASO) 


The Area of Safe Operation represents 
that area where a transistor retaining high 
reliability can be used without suffering de- 
struction or deterioration. 

Usually, the operating limit of a transistor 
is determined by its maximum ratings such 
as maximum voltage, current, and collector 
loss. However, for power transistors used 
with a high-power amplifier or a circuit hav- 
ing an inductive load, characteristic deteriora- 
tion or destruction may sometimes result 
even when the transistors are being used 
within their maximum ratings. This is due 
to Secondary Breakdown (S/B) of a transistor. 

Since this phenomenon was discovered by 
C. G. Thornton and C. D. Simmons in 1958, 
additional considerations have been required 
for the concept of ASO as well as for maxi- 
mum ratings when determining the operating 
limit of transistors. 

Without a proper comprehension of the 
ASO concept, it would be very difficult to 
design highly reliable, economical transistor 
circuits. 


1. Secondary Breakdown (S/B) 
Phenomenon 


The S/B phenomenon, as shown in Fig. 1, 
causes a further increase of current follow- 
ing primary breakdown, when the current 
reaches a certain volt-ampere point (V,/5:J;/2), 
the voltage between the collector and the 
emitter rapidly drops, and then transists to 
a low-impedance area at a speed of several 
microseconds or higher speeds, frequently 


Fig. 1 Collector characteristics and S/B locus 
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causing destruction of the transistor. 

Such a phenomenon may be observed 
when the emitter-base bias is in a forward 
or reverse direction, as well as at Verso and 
Voeno. However, if the base bias condition 
differs, the S/B inrush point (V,,,-J,,,) varies, 
aligning on the locus of the S/B curve (Fig. 
1). Fig. 1 applies to the case of DC. 

Since the inrush characteristic tothe S/B 
possesses an energy dependency, the S/B 
curve varies according to width of an im- 
pressed pulse. This curve provides an ASO 
for impressed pulses. 

Fig. 2 shows the relation between the 
pulse width of impressed power and the S/B. 
As the pulse width becomes narrower, the 
power of S/B level increases while the S/B 
energy decreases. (S/B energy is called trig- 
ger energy, which implies energy absorbed 
by a transistor before it rushes into the S/B.) 


Fig. 2 Pulse width, Es/z and Ps/n 
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Although various explanations have been 
given regarding the causes of this S/B, it is 
generally accepted as an established theory 
at present that a hot spot is created by a 
local concentration of current, which further 
leads to local thermal runaway. 

The conceivable causes of current con- 
centration are a potential drop or instability 
of lateral temperature distribution in the 
base area. Concentration of current also 
occurs when a lack of uniformity of the base 
width, faulty junction, or unbalanced mount- 
ing of the tip on the heat sink serves as a 
trigger. 

1.1, Forward bias S/B 

When forward bias exists between the 
emitter and the base, a hot spot due to local 
current concentration is created on the emit- 
ter periphery. | 

This is because a potential drop due to 


=C 113.) 


Fig. 3(a) NPN Mesa type transistor 
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Fig. 3(b) Emitter voltage (Forward Bias) 
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the base current flowing laterally directly 
beneath the emitter occurs in the base area 
and the emitter periphery is strongly biased 
than emitter center. As a result, as shown 
in Figs. 3.a and 3.b, the minority carrier 
supply to the base becomes largest in the 
emitter periphery, and the current density 
rises higher. A vicious cycle originates here. 
When this carrier passes through the deple- 
tion layer of the collector, it causes a power 
loss, which leads to local heating, and then 
leads to a concentration of current, creation 
of a hot spot, and to S/B. 
Relation between S/B and Transistor 

The current at the inrush point (s,s) 
during forward bias is closely related to the 
transistor characteristic. 

When the carrier supplied from the emit- 
ter to the base region arrives at the collector 
junction, it is usually fanned out in a cone- 


shaped pattern. Consequently, when the 
transit time of the carrier in the base region 
becomes longer, the current density becomes 
low when it arrives at the collector depletion 
layer due to this fan-out effect, rendering 
creation of the hot spot difficult. This carrier 
transit time depends on the base width and 
the electric field in the base region. Consequen- 
tly, Js,e has a strong correlationship with 
the frequency characteristic, and a negative 
correlationship exists between fr and JS/B 
independently of the pulse width. 
These relations are shown in Fig. 4. 


Fig. 4 Relation between IJs/s and fr 
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1.2. Reverse bias S/B 

When reverse bias exists between the 
emitter and the base, direction of the potential 
drop in the base region becomes contrary to 
that during forward bias; consequently, the 
carries supplied from the emitter is concent- 
rated at the center of the emitter. See Fig. 
3-C. | 

(The extent of this carrier concentration 
varies according to the type of transistor. 
When it is a ring-shaped emitter, it concent- 
rates on one point of the emitter center; 
when it is a comb-shaped emitter, it concent- 
rates on one line of the emitter center.) _ 

When the reverse bias is higher, the area 
of concentration at the emitter center become 
smaller; consequently, the trigger energy 
(energy absorbed into the transistor until 
the inrush to S/B) during reverse bias becomes 
for smaller than that during forward bias. 

The carrier supplied from the emitter, 
similar to the instance of forward bias men- 
tioned above, is also fanned out; thus, the 
base width and existence of electric field in 
the base region have a strong correlationship 
with S/B. Reverse bias S/B occurs mostly 
in the case of of an inductance load: how- 
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Fig. 5 Dependency of S/B triggering energy 
_ Es/z on load inductance and base-to- 
emitter condition 


S/B Triggering Energy Es/g, 


Inductance L 


Base to Emitter Voltage Veg 
Base to Emitter Resistance Reg | 


ever, as shown in Fig. 5, the trigger energy 

Es,n depends on the conditions lying between 

base and emitter and the inductance L. 

1.3. S/B phenomenon and destruction or de- 
terioration of transistors 

Occurrence of the S/B phenomenon does 
not necessarily lead to the destruction or 
deterioration of transistors. 

If the impressed power is small, or if the 
power supply is eliminated by some means at 
the moment S/B occurs, no unusual change 
occurs in the electrical characteristic, or it 
deteriorates very slowly even when S/B is 
caused to occur repeatedly. 

Naturally, this varies according to the 
type of transistor. Certain transistors are 
destroyed when they are subjected to S/B 
only once. 

Electrical characteristics at transistor 
deterioration or destruction due to S/B gene- 
rally reveal the following aspect: maximum 
values of Vzz0, Vczo, and Vero usually become 
lower or else one of them has often been a 
short circuit. Especially, a short circut bet- 
ween the emitter and the collector indicates 
a characteristic deterioration of S/B, where 
a molten hole is formed running from the 
emitter to the collector; or durability against 
S/B sometimes becomes smaller even though 
the electrical characteristic is normal. This 
is due to smaller S/B trigger energy E,;/,, 
indicating that the transistor may be easily 
destructed. 


2. Measurement of ASO 


Various methods have been proposed for 
ASO measurement. Parameters in selecting 


Fig. 6 Forward blase ASO measuring circuit 
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suitable method are circuit configuration, 

transistor operating condition, and so on. We 

shall discuss the three measurement methods 
most commonly used. 

(1) Figure 6 shows a circuit for measuring 
forward bias ASO when the duration of 
input pulse is comparatively long or the 
pulse frequency is very low. A forward 
bias voltage is supplied across the emitter 
and the base, and the transistor is operated 
at a predetermined Vce and Ic. ‘Tem- 

perature of the transistor case or ambient 

temperature must be within the rated operat-. 
ing temperature. Serviceable operating time 
of the transistor is measured until the Ic 
variation exceeds +10 % or exceeds a predeter- 
mined limit value. This measurement is re- 
peated for various Jc-Vcx points, and the locus 
of ASO can be obtained on the Io-Vcz graph 
as a parameter of serviceable operating time. 

Most ASO data supplied from ‘Toshiba 
are measured by using this method. 

(2) As shown in Fig. 7, transistor ASO may 
be plotted by repeating ON and OFF of 
the transistor supplying pulse train. 

The ASO obtained by this method is a 

function of Ic, Vez, input pulse width, 

duty cycle, and number of pulses (or 

supplying time). 

Fig. 7 Pulse operation (ON@OFF) ASO 
measuring circuit 
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(3) The circuit shown in Fig. 8 isa test for 
examining if the operation locus is in the 
ASO region when the transistor is switch- 
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Fig. 8 Reverse Bias ASO measuring circuit 
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(Noninductive) 
ed from the saturation region to the cut- 
off region under a predetermined load 
condition. | 
This method, known as the Latching 
‘Method, tests ASO at biasing in the re- 
verse direction. | 
The load condition must be either A, B, 
or C in the figure. This method is a 
tracing of the operating curve. If oscil- 
lation or partial flickering is observed on 
the V-J curve, the transistor is operating 
beyond ASO at the test load. 


3. ASO of Forward-biased Transistor 


Figures 10 and 11 show examples of ASO of 
forward-biased transistors. Safety operation 
of a transistor is guaranteed when it is used 
within the indicated range. The DC region 
of these figures is applied to transistors ope- 
rating in a DC circuit. A pulse-driven tran- 
sistor may be used at a larger collector loss 
shown in the pulse region of these figures, 
but safe operation of the transistor is guar- 
anteed only within the given pulse duration. 

Fig. 9, rather than including the limita- 


Fig. 9 2SD 234, 2SD235 ASO 
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Fig. 10 2SC515A ASO 
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tion by S/B, shows only the thermal limita- 
tion for both DC and pulse operations. 

The lower voltage region of Fig. 10 shows 
the ASO thermal limitation, while ASO in 
the higher voltage region is limited by S/B. 
In the thermal limited region, the collector 
loss P, is constant and the collector current 
is proportional to PV~'; thus the thermal 
limitation gradient becomes —1 when it is 
plotted on a logarithmic graph. On the other 
hand, collector loss in the S/B limited region 
deviates from the isopower line (P.=const.). 
The limitation line drops at a gradient rang- 
ing between —1.5 to —4 according to the type 
of transistor. Note that the relation TJs,z 
=PV~*" reduces the allowable collector loss. 

Since transistor ASO is reduced with a 
temperature rise, a derating curve must be 
applied as shown in Fig. 11.. 

At higher temperatures, ASO is much 

more influenced by thermal limitation than 


Fig. 11 Recommended ASO Derating against 
temparature 


fs/s Derating at Constant Voltage (96) 


Case Temperature {('C) 
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that by S/B. Fig. 11 shows an example of a 
derating curve for the S/B limitation region 
and the thermal limitation region, as a para- 
meter of case temperature. Transistors 
2SD 234 and 2SD235 used in Fig. 9 show a 
T; max at 150°C; thus, the collector cur- 
rent Jy must be derated to 50% at 87.5°C 
when the thermal-limited derating curve in 
Fig. 11 is applied. For example, ASO for this 
transistor to be driven by a 100 ms pulse must 
be reduced at 87.5°C as shown by the dotted 
line in Fig. 9. 

In the case of 2SC515A, shown in Fig. 
10, only the derating due to thermal resistance 
limitation may be applied as long as the 
transistor operates at a low Vcr which will 
set the ASO within the thermal-limited region. 
If it is driven at a high Vex, which sets the 
ASO in the S/B limited region (for example 
at Vex=300V), ASO for 100ms pulse opera- 
tion is limited by either of the following, 
whichever is smaller: 

Ic at point @ (extension of thermal limit- 
ed region, shown by the dotted lines in the 
figure) considering thermal derating. 

Ic at point @) considering S/B derating. 

However, little data for thermal derating 
of S/B limitation has been reported; thus, the 
S/B limited region shown by point @) in Fig. 
10 will have to be further derated unless 
otherwise specified by an ordinary thermal- 
limitted derating method. 

The dotted lines in Fig. 10 show the ASO 
for a pulse-driven (100ms) 2SC515A at T, 
=100°C obtained by using the above-mentioned 
procedures. (7; max of 2SC515A is 175°C) 


4. ASO of Reverse Biased Transistor 


The ASO of a reverse-biased transistor 
cannot be determined as simple as that of a 
forward biased transistor, although the ASO 
in this direction is very important because 
high-collector voltage is frequently supplied 
to a transistor in an inductance-loaded switch- 
ing circuit, horizontal output circuit of TV 
receiver, or DC-DC convertor while the emitter 
to base voltage is biased in the reverse direc- 
tion. 

In such operations, the worst load condi- 
tion is given by an inductive load. Thus, the 
ASO of a reverse-biased transistor is ordina- 


rily obtained by using load condition C in 
Fig. 8. 

Fig. 12 (a) shows J--L curves of a tran- 
sistor biased in the reverse direction. Figs. 
12 (b) and (c) show derating of a collector cur- 


Fig. 12 (a)\(b\(c) Reverse Bias ASO 


, Vss,=—4V 


= 
vey 8 
on Rap, =50Q 
a 
5 jae 
CO 6 Pica] 
be 
2 
® 
> 64 
© 
x 
a 
a 2 

0 - : 

0 100 200 300 400 500 600 700 
Inductance (L.) pH 
(a) 

10 
=< 
ae Var,=—4V 
< 8 L=125yult 
f 
rs) 
. 6 
Be 
3 Minimom 
"2 4 
© 
ae 
3s 
a 
O& 2 

05 2) AQ 60 BO 100 120 

External Base to L’mitter Resistance “Res, (2) 
(b) 
. Ras, =502 

a | L=125 nH 
o 
= 10 
3 
© 
bs & 
fs) 
= 6 
[o) 
© 
aw 4 
a 
» 
Os 


“9 8 0 6 ot a ee 
Base to Emitter Voltage Van,(V) 
(c) 


Fig. 13 A Example of Reverse Bias ASO 
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rent Jc against Vase or Ren. respectively. Fig. 
12 may be directly used to obtain ASO of a 
simple L-loaded transistor. If the circuit 
configuration is complicated, an effective L of 
the load circuit must be obtained before ap- 
plying Fig. 12 to the circuit. 

However, plotting a typical ASO for a 
reverse-biased transistor is quite difficult for 
the maker; also it is comparatively hard to 
obtain an effective L accurately from an 


actual load circuit for the user. At Toshiba, 
the load characteristics are plotted as shown 
in Fig. 13 by selecting an adequate Ic, L, Ran, 
Vea, and other data for the specified tran- 
sistor application. : 

ASO of these transistors should be deter- 
mined so that the load curve will be out of 
the diagonal-lined area of the figure, and so 
that no oscillation or partial flickering will 
be observed on the load line. 
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Light-emitting Diode Made of Gallium Phosphide (GaP) 


Since the advent of the transistor, solid- 
state devices in the field of electronics have 
made rapid progress. Today, an era of the 
IC (integrated circuit) and LSI (large-scale 
integrated circuit) is dawning. The deve- 
lopment of solid-state materials has made it 
possible to produce small-scaled, lightweight 
electronic devices and to ensure the high 
reliability of such devices. 

In the field of light sources for lamps and 
displays, the needs of our times demands the 
development of component parts which are 
as reliable as solid-state elements. 

In the past, conventional lamps have depe- 
nded on tungsten filaments heated ina vacuum 
or on electric discharges passed through a gas 
or vapor. For this reason, so far it has been 
impossible to ensure their reliability and ser- 
vice life compared with those of solid-state 
elements. On the other hand, it was widely 
known that if electricity in solids could be 
directly converted into visible rays, such an 
illuminant would exhibit high reliability and 
long service life, enabling the production of 
small-scaled lamps. Toshiba’s light-emitting 
diode has been developed to meet meet these 
requirements. 


1. Features of Light-Emitting Diode 


The light-emittng diode consists of two 
opposite types of semiconductors in contact; 
that is, a PN junction in which certain elec- 
trons in the N semiconductor move through 
the junction to the P semiconductor, while at 
the same time certain hole charges move in 
the opposite direction, thus producing cur- 
rent. When forward voltage is applied across 
the juncsion, the electrons in the N zone are 
moved into the P zone, and the holes in the 
P zone are moved into the N zone. When the 
electrons moved to the P zone, unite with 
the holes there, the diode emits red rays. 

Green rays are emitted when the holes, 
which have moved to the N zone, unite with 
the electrons there. The energy generated 
when electrons combine with holes is directly 
converted into rays. By controlling the amo- 
unt and sort of impurities added to the Gap 


crystal, either a red-light-emitting diode or 

a green-light-emitting diode can b2 produced. 
The structure and working mechanism 

of such light-emitting diodes are the same as 

those of general-type diodes, IC’s, transistors, 
and similar solid-state devices. 

Features of the light-emitting diode are as 
follows: 

(1) The level of the externally applied voltage 
for causing light emission is about the 
same as that for forward bias on the PN 
junction. Since only a few volts are 
required, the diode may be driven by an 
IC piece. 

(2) Its solid-state construction renders it hi- 
ghly resistant to mechanical vibrations. 
Small-scaled and rugged, it is hard to 
break down mechanically. 

(3) Little affected by ageing, its service life 
is rated at more than 100,000 hours. In 
other words, it exhibits superb reliability. 

(4) Since no heat is released, its operation is 
instantaneous without required warm-up 
time; its response time is as short as 10° 
to 10°’ seconds. The luminous display may 
be driven on the basis of a time shearing 
system. 

(5) Forward current is proportionate to the 
radiant power, making it possible to modu- 
late light emission. 

(6) The wavelength range is so narrow thata 
beam of radiation which approximates a 
homogeneous light can be obtained without 
the need of afilter. The red-light-emitting 
diode provides a peak wavelength of 7000A 
and a half of the peak bandwidth of 1000A; 
the green-light-emitting diode has a peak 
wavelength of 5600 to 5650A anda half of 
the peak bandwidth of 200 to 300A. 

Semiconductor materials for producing 
the light-emitting diode consist of the 
compounds of elements listed in Groups 
Ill to V of the periodic table. 

The compounds which have come 
into practical use are gallium phosphide 
(Gap), gallium arsenide (GaAs), and tern- 
ary crystals of gallium-Arsenic-phosphor 
(GaAsP) and gallium-aluminum-Arsenic 
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(GaAlAs). Of these compounds, gallium 

arsenide emits invisible infrared rays. 

Toshiba gives priority to gallium phosphide 
because of its excellent properties for use in 
producing light-emitting diodes. 

Until quite recently, the manufacture of 
gallium phosphide has been difficult; however, 
this has been overcome by the development of 
a technique for pull upa single crystal under 
high pressure and for growing a single crystal 
in liquid phase. 

The light-emitting diode made of gallium 
phosphide offers the following merits: 
(1) It uses only two crystal-forming materials: 
gallium and phosphor. The two elements, 

whose mixing ratiois precisely 1 to 1, are 

arranged orderly in any part of the crysta- 
lline structure, making it possible to manu- 

factnre it on a stable production line. * 

There is little mechanical strain within 

the crystalline solid and no dispersion in 

wavelength of the emitted light. | 
(2) The crystal of gallium phosphide is a 
: transparent body for the passage of red 
rays, which makes it possible to outwardly 
radiate the greater part of the light given 
off. For this reason, even a low current 
can provide high brightness. 
(3) Due to the same reasen, a nondirectional 
light source can be readily realized. 
TLR101 (S8115), TLR104 (S8125), and 
TLR 102 (S8126) ij 
(4) By reflecting rays radiated horizontally 
with a reflector, the light souroe can be 
widened. The radiant surface of a luminous 


Fig.1 Section of a humeric display segment 
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display which makes use of this principle 
shines softly and will not tire the eyes 
despite application over a long period 
(Fig. 1). 
TLR303 (S8120), TLR304 (S8121), TLR 
301 (S9123), and TLR302 (S8124) 
(5) It can be used to produce both red-light- 
emitting diodes and the green-light-emitting 
diode. 


2. Units of Photometry for Light- 
Emitting Element 


Photometric units employed for the light- 
emitting element consist of the radiant power 
(Po), brightness (8) and luminous insenslty (J). 
2.1 Radiant power (Po) 

Radiant power (Po), refering to the total 
quantity of light propagated in all directions 
from the source, is represented in watts (W) 
as are radiowaves. 

The luminous intensity of a light-emitting 
diode differs according to the direction of 
observation; that of a directional light-emitting 
diode is strongest along the direction of the 
vertical axis. The larger the angle the emitted 
light rays make with the vertical axis, the 
lower the luminous intensity. 

A nondirectional, light-emitting diode 
shows no difference in its luminous intensity 
according to the angle. Accordingly, when a 
directional diode provides the same radiant 
power as a nondirectional one, the luminous 
intensity along its vertical axis of the former 
is higher than that of the latter, 

The luminous intensity of a diode viewed 
from the direction which makes a large angle 


Fig. 2 Light intensity distribution to the direction 
of observation | 


a Directional type 
b Non-directional type 
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with the vertical axis is opposite that of the 
above description (Fig. 2), 


2.2. Brightness (B) or Luminance 


Brightness represents the luminous in- 
tensity per unit area perpendicular to the 
direction of observation of a body when the 
body is viewed from a given direction (Fig. 3). 
Although the international unit of brightness 
is the candela per square meter (cd. m~*), the 
unit in the case of the light-emitting diode is 
the foot-lambert (f/L). The foot-lambert is 
equal to the uniform luminance of a perfect 
diffusing surface emitting light at the rate of 
one lumen per square foot. The brightness of 
the whité part of the picture of an ordinary 
color TV set is 50 to 100 /fL. 


Fig. 3 Luminous Brightness and Intensity 


Fy Luminous Flux _ 
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A perfect diffusing surface is one which 
displays uniform brightness independently of 
the direction of observation. The lumen is a 
unit of luminous flux representing the amount 
of light emitted uniformly in a unit solid 
angle per second from the source of one 
candela intensity. 

2.3. Luminous Intensity (1) 

Luminous intensity is a quantity used to 
define the brightness of a body as a whole 
when the body is viewed from a given direct- 
ion. It is a comparative value of vision given 


to an observer whose distance from the body 


is so great that he regards the body as a point. 
The unit of luminous intensity is the 
candela which equals 1/6x10° the brightness 
of a l-square-meter flat surface of a black 
body at the temperature of solidification of 
platinum (1773°C), when the radiation source 
is viewed at right angles to the surface of the 
black body. 
3.4. Radiant Power and Luminous Intensity 
The luminosity factor represents the re- 
lation between the energy of radiation and the 


sense of brightness. 

The brightness which visible rays impart 
to the human eye differs according to their 
wavelength. When different wavelengths give 
an identical brightness, the reciprocal of the 
energy radiated by a particular wavelength 
represents the luminosity factor (Fig. 4). 


Fig. 4 Luminosity Factor 
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The wavelength which imparts the largest 
luminosity factor is 5550A, and the luminous 
factor at this wavelength is defined as 680 
lumens per watt. 

For the red-ray-emitting GaP, the peak 
wavelength is 7000A with a luminosity factor 
of 20 lumens/watt; for the green-ray-emitting 
GaP, the peak wavelength is 5600A with a 
luminosity factor of 675 lumens/ watt. 


3, Characteristics of Light- 
Emitting Diode 


Characteristics of the light-emitting diode 
are the same as those of the general type diode. 
Their symbols are as follows: 

Ir—forward current; V»— forward voltage; 
Vr—reverse voltage; C;,—capacity of junction. 
3.1. Forward Voltage—Forward Current 

Characteristic 

Fig. 5 shows the relation between the for- 
ward voltage and the forware current. When 
the forward voltage exceeds a level of about 
two volts, the forward current suddenly in- 
creases. 

3.2. Forward Current—Brightness (or Radiant 
Power) Characteristic 

Fig. 6 shows the relation between forward 
current and brightness (or the radiant power). 
The latter (or P,) becomes high as the former 
increases. 

3.3. Emission Spectrum 
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Fig. 6 
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Fig. 7 shows the emission spectrum of — 


the red-ray-emitting diode in which the peak 
wavelength is 7000 A. 

Fig. 8 shows the emission spectrum of the 
green-ray-emitting diode in which the peak 
wavelength is 5600 to 5650 A. 

3.4, Brightness— Temperature Characteristic 

Fig. 9 shows the temperature character- 
istic of the brightness. 

3.5. Reverse Voltage—Junction Capacity 
Characteristic | 

_ Fig. 10 shows the relation between the re- 

verse voltage and the junction capacity. 


Relative Light Intensity 


6000 7000 8000: 
Wavelength (A) 


Rerative Light Intensity 


5000 5500 6000 
Wavelength (A) 


4, Applications of Light- 
Emitting Diode 


4.1. Applications of Light-emitting Diode 
The application field of the light-emitting 
diode is broadly divided into two categories; 
one is for use in light source devices and the 
other is for use in display devices. For the 
former, an infrared ray-emitting-diode is often 
employed (for the transmission of light signals 
between points which are in close proximity 
to each other, the visible ray emitting diode 
is—as a matter of course— more advantageous 
because less time is required to adjust its opti- 
cal axis); for the latter, the visible-ray-emit- 
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Relative Brightness 


Ambient Temperature (°C) 


Junction Capacitance (pF) 


Reverse Voltage (V) 


ting diode is best suited because the display 
must be visible to the naked eye. 

In contrast to the incandescent lamp whose 
emission of light depends on heat radiation, 
the light-emitting diode emits light by a re- 
union of its electrons in the conductive band 
with the holes in the electron band. There- 
fore, it retains the properties of a semicon- 
ductor in its entirely and has, as already 
mentioned, the following features: 

(1) Quick response 

(2) Servics life is long, construction is me- 
chanically rugged, and reliability is high. 

(3) Its low impedance permits it to work on 

a low voltage (small power). 

(4) Its emission spectrum approximates a 
monochromatic light. 

(5) Lightweight and small scaled. 

(6) Requiring neither filament nor heater, 
there is no warm-up period. 


Such distinctive features gives it an exten- 

sive field of application. 

Field of Application of Light-emitting Diode 

(Examples) 

O Variety of displays 

Safety devices and alarms 

Detecting devices 

Light-sensing devices 

Card readers and tape readers 

Ornaments and toys 

Counters 

Circuit isolators 

Light choppers 

Equipment Utilizing Light-emitting Diode 
(Examples) 

© Measuring instruments, electrical home 
appliances, telephone handsets, cameras, 
clocks and watches, incoming and energi- 
zed panels 

© Indicators for tuning-in receivers 

© Displays making use of numerics and 
letters for desk-top calculators, com- 
puters, measuring instruments, alarms, 
emergency shelters, safety and mainten- 
ance devices, control panels for aircraft 
and electric trains, and traffic control de- 
vices. 

© Light source for line printers and card 
readers 

© Optical relays 

© Personal ornaments, recreation facilities, 
educational facilities, and so on. 
Table 1 lists Toshiba’s light-emitting ele- 

ments. 
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Table1 Characteristics of Toshiba Light Einitting Diode — 
-Light Emitting Diode : ' 
Maximum Rating (Ta=25C) Characteristics (Ta=25C ) 
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Reliability of Semiconductor 


While development of the semiconductor 
industry in Japan initiated with the production 
of entertainment equipment such as radio and 
television sets, the scope of application of 
semiconductors such as transistors and diodes 
widened with the recent rapid progress of 
electronic products from various industrial 
instruments to electronic computers, and fur- 
ther, to the domain of space electronics. There 
emerged the target of improving the reliability 
as well as the efficiency of electronic products 
and equipment, thus becoming important in 
the actual design of electronic equipment to att- 
ain amore precise grasp of reliability or qua- 
lity level of the elements. 

Particularly, regarding electronic com- 
puters and electronic switchboards where tens 
of thousands to hundreds of thousands of 
elements are employed in one unit, and in 
industrial equipment such as communications 
equipment and traffic control equipment where 
even one failure cannot be neglected it is only 
reasonable to impose more exacting demands 
upon the deviation and operating characteri- 
stic variation of devices themselves compared 
with devices employed for entertainment 
equipment. 

Furthermore, regarding most equipment 
for industrial and communication use, there 
are many cases where using conditions 
(especially environmental stress) vary widely, 
thereby requiring high reliability. 


1. Analysis of Transistor Failures 
Analysis of failure data 


When observed in relation to time, a de- 
finite tendency is noticeable in the failures 
of general electronic components. From the 
standpoint of the nature of failures, these are 
divided into the three periods shown in Fig. 
1 (a): 

@®Early Failure Period 
eConstant Failure Period 
@ Wear-out Failure Period 

In the constant failure period where fail- 
ures take place at random—failures occurring 
at the site which are mostly constant failures— 
the failure rate is maintained at a constant 


Fig. 1 Variation of failure rate regarding 
elapsed time 
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value regardless of a time lapse and is ap- 
proximated by the exponential distribution. 
The distribution function for merly applied 
to U. S. Military Standards (MIL Standards) 
and sampling tables for determining the life 
of many electronic components is this expon- 
ential distribution. 

Early failures can be eliminated by what 
is called burn-in or aging; regarding wearout 
failures, preventive maintenance can be per- 
formed since failure occurence can be dis- 
cerned beforehand in terms of component life. 
However, those constant failures which take 
place at random cannot be determined before- 
hand; thus, the tentative objective is to mini- 
mize this failure rate as far as possible. 

Different from the electronic components 
mentioned above, as far as previous experience 
is concerned, transistors undergo a gradual 
decrease in failure rate during the constant 
failure period as shown in Fig. 1 (b). Also, a 
wear-out failure period has yet to be observed 
on the transistor except in a few examples. 

While Weibull distribution, logarithmic 
normal distribution, and gamma distribution, 
etc. are employed for more closely approxim- 
ating the decreasing function of failure rate 
with respect to time, Weibull distribution is 
mostly applied particularly to transistors: 
Kao Sampling System and Sampling Standard 
of NHK (Japan Broadcasting Association) 
Semiconductor Standards (( Standards) are 
practical examples of sampling systems deter- 
mined according to this distribution. 

1-1 Expression of reliability 

According to IEC (International Electric 

Committee), reliability is defined as follows. 
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“Reliability is the ability of an item to 
perform a required function under stated con- 
ditions for a stated period of time.” Concerning 
transistors, the following quantities are usu- 
ally employed to express this reliability quant- 
itatively. 
(1) Life distribution function or cumulative 
failure rate F(t) (Cumulative Failure Rate) 
Cumulative Failure Rate from the begin- 
ning to the end of lapse of ¢ hours: 
| Fit ae st eeeeceacseesecseseoesenseree(]) 
Where, No=Quantity at the beginning of use 
C(f)= Total number of failures at the 

end of lapse of ¢ hours 

(2) Reliability function AR(f) or survival rate 
S(#£) | 
This is defined as the ratio between the 

number of nondefective ¢ hours after operation 

starting time and the total number at oper- 
ation starting time—Survival Rate. 

(3) Failure density function /(t) 

This is defined as the differential of cu- 
mulative failure rate with respect to time, and 
indicates a ratio of failure increase. 

dF (t) dR(t) 
7oH= di a a Perrrrerery rer Tre (2) 

(4) Failure rate (/R) 

This is the rate of failure within a unit 
of time definable in many ways. In this case, 
the Hazard Rate and Reliability Index are 
defined as follows: 

(a) Hazard rate A(t) 

This is an instantaneous failure rate, in- 
dicated by a ratio of failure increase rate to 
survival rate. 

Hija LO ap BIO si 3) 

1-2 Analysis by distribution function and 

distribution probability paper 

In treating the problems of lifetime and 
reliability, statistical treatment is naturally 
employed as a means of fundamental evalua- 
tion of characteristics. As stated previously, 
exponential distribution, Weibull distribution, 
and logarithmic normal distribution are well 
applied to the treatment of transistors. _ 

(1) Weibull distribution 
In the case of Weibull Distribution, the 

Weibull Distribution Failure Density Function 

J() and the probability that life ends at time 

ft, or life distribution function F(f, are res- 


pectively indicated as follows (provided that 
the location. parameter is omitted): 


f= mt™} exp(-—}, (t=0) rere rrr eee (5) 


t 

5 
{* 

F()=1-exp(- =] 

Hazard Rate A(t), Average Lifetime nu, and 

Reliability Function R(¢), or Survival Rate at 


time ¢ are respectively given by the following 
equations. | 


F 

At)= ae eiaeete Daa (7) 
g8 fia 

Ga =gamma function) ieehbeaWeedewes (8) 

Ro) =exp (- a.) waliarvewneeleeneau vad eeu eecmaneeues (9) 


Regarding the above equations, m and f, 
are the parameters of distribution, and m is 
referred to as the Shape Parameter, the dis- 
tribution thus assuming shapes as shown in 
Fig. 2 according to the value of m. 


Fig. 2 Weibull distribution curves and 
shape parameter 
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When m=1, the equation (5) indicates ex- 
ponential distribution, therefore the Weibull 
distribution includes exponential distribution 
as a special case. When m>l, the equation 
indicates distribution with a tendency that the 
hazard rate increases as time elapses; and 
when m<l, the hazard rate decreases as time 
elapses. When m is above 3, the equation 
assumes a distribution shape quite similar to 
normal distribution. On the other hand, it is 
a parameter for determining the scale, refer- 
red to as the Scale Parameter. 

Assuming t=n=1,", the function F(t)=0.632, 
and 7 is referred to as Characteristic Life. 
(3) Exponential distribution | 

Concerning exponential distribution. 
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The hazard rate A(t), average lifetime y, 
and reliability function R(¢) are respectively 
expressed as follows: 


Ai)= A(const) rer eee ee (10 
p=1/A=MTBF Aiwea es ep uepeCeshwece ees (11) 
RE)=OCXP(—AL) cvceeescecececeereeeeens 42 


(4) Log-normal distribution 

In log-normal distribution the failure 
density function /(¢) and the life distribution 
function F(t) are indicated by the following 
equations: 


Fig. 3 Average lifetime-failure rate curves 
on log-normal distribution 
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In this case also, distribution is determined 
by two parameters: median a and standard 
deviation a. 

1.3. Reliability Prediction 
1.3.1. Element reliability 
(1) Exponential distribution 

When ‘vn’ samples are tested for ‘?’ hours, 
and when a total of ‘v’ samples break down 
at a rate of one sample per (,, f,,::+:-- ,t, hours, 
the failure rate and the average life are given 
by the following equations: 

Yr 


Be erect teec eerie 43 
St+n-nt 
i=1 


p=1/2 COO e ew r ewer enerarseresesarseressoenrerseres (6 


(2) Weibull distribution 

Since it has two parameters, m and ?¢,, the 
weibull distribution is obtained from the 
weibull distribution probability paper. When 
expressed in a natural logarithm, Eq. (6) be- 
comes: 


In In =m In t—I1n to ae eiiblacwiave uieeleie® (17) 


_ i 
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If data are positioned almost on a straight 
line on a graph of Inln (vertical axis) vs In 
(horizontal axis), compatibility with the wei- 
bull distribution can be recognized, and m, ¢,, 
and yw can be deducted. 

When the scale parameter varies and the. 
shape parameter m does not vary, it is believed 
that there are no changes in physical causes. 
for decline, and that only the aging process 
speed has changed; when m varies, it is be- 
lieved that there are some changes in physical 
causes for decline. 

1.3.2. Equipment reliability 

When equipment composed of ‘nv’ com- 
ponents breaks down due to the failure of any 
one of the components, its reliability Rs(t) is 
given by the following equation, with R,() 
indicating each component’s reliability: 


R.(£) =H RG) Gees we) 


When any of the ‘z’ components, operated 
in parallel, is operating and when the equip- 
ment fulfills its function, Rs(f) is given by: 


R’s(t) = ila 25 R,(£)) cece eee ccceccereeres (19) 


In this case, the reliability is greater than 
that given when only one component is em- 
ployed. Although influences (such as overcur- 
rent) that one defective component may have 
on other components cannot be neglected, F’s(t) 
cannot be less than F,(¢). 

When the weibull distribution approxima- 
tion can be applied as is the case with a semi- 
conductor element, Rs(t) and R’s(t) are sub- 
stituted as: 


= bmi 
Rs(t)=exp (3 =) si Miete at akeuleede one eeueaes 6) 
R's(t)=1-H 1-exp(— ns ) owaeameeaemea’s i 


When approximate calculations are pre- 
ferred, however, exponential distribution appro- 
ximation is more convenient and Eq. (20), (21) 
are approximated: 


Rs(@)=exp {- (Zsa. =OXP(—AL) ceereeeee (22) 


R’s(t)=exp {- el ae (—A’t) +09) 


t=] A; 
Thus, the equipment failure rate is given 
as: 


for a series system 


C12 


for a parallel system A’ = 
ea 
1.4. Derating and Reliability Prediction 

In general, when designing circuits with 
semiconductor devices, application conditions 
are derated below the maximum ratings from 
a reliability standpoint. To obtain high re- 
liability, voltage and current should be below 
50-80%, while power should be 30-50%. 

The semiconductor device is extremely 
sensitive to temperature and its declining 
speed accelerates with a temperature rise. 
Although its acceleration coefficient by temper- 
ature slightly varies with each transistor, the 
failure rate is about 10 times as much ata 
temperature rise of 40-50°C. In the case of 
handling power, these values increase a little, 
and reliability can be predicted by changing 
power to temperature according to the follow- 
ing equation: | 


errr re (5) 


P,.=impressed voltage 
Peo RacO+T, (ames oe) 
(Example) 
When using a transistor—whose P, max =250 
mW and 7;max=175°C—at an ambient temper- 
ature of -10-55°C and with P,.=30mW, what 
failure rate is expected ? 
Provided, the failure rate at a maximum 
rating is 0.3%/1000 hours: 
Tjmax—To 175—25 5 
O Oper ee C/mW 
© Maximum 7, in actual use is 
T jeopsmax = Pee?9+7T.=30X0.6755=73°C 
O T pee T jepmee 175 = 73=102°C 
© Using an acceleration coefficient of 10 at 
40°C, 102+ 40=2.5 
o Asa result, a failure rate of about 0.001 
%/1000 hours is expected. (With actual 
equipment, external surge—if any—slight- 
ly lower this expected value.) 


2. Semiconductor Reliability Factors 


Transistor reliability, not only a problem 
related to the devices itself, is also closely 
affiliated with using conditions such as operat- 
ing conditions and environment. The follow- 
ing factors are conceivable as affecting this 
reliability. 

@ Devices own problems (intrinsic factors) 

Defects of transistor devices, instability 

Characteristics dispersion 


Unsuitable operating conditions 
@ Problems of environment and application 

(external factors) _ 

Purpose of application, circuit conditions, 

temperature and humidity 

Mechanical conditions such as. vibration 

and shock | 

Outer surge (thunder, surge, chattering, 

etc.) | 

Descriptive details on the above factors 
are as follows: 

(1) Defects and instability of transistor 
devices : 

These are defects concerning the device 
interior such as junctions; characteristic in- 
stability due to the migration of undesirable 
ions such as water and ions to surfaces, and 
to the channel formation; incompleteness of 
mounts and bonding states due to incomplete 
and unsatisfactory process or operational 
control. Recently these failures are becoming 
negligible small order. 7 
(2) Dispersion of characteristics 

As the transistor die is of small dimension- 
sand utilizes the movement of a minority 
carrier in a solid body, even an extremely 
small amount of impurities in the crystal 
exerts a strong influence on its characteristics. 
This makes it difficult to control mass pro- 
duction of transistors with uniform character- 
istics. Such being the case, while dispersion 
has been appreciably reduced due to recent 
advanced technology, there still remains some 
degree of dispersion. Consequently, from the 
standpoint of improving equipment reliability, 
it is important not to effect designed circuit 
characteristics by such dispersion. 

(3) Operating conditions 

When using transistors, operating con- 
ditions such as voltage, current, and power 
including environment conditions—are import- 
ant factors in determining the life and reli- 
ability of the device. 

The transistor employs absolute maximum 
rating system for limiting its operational gua- 
rantee of reliability and characteristics. For 
above reason specified value should not be 
exceeded for a moment. 

Since the Failure Rate (FR) or Mean Time 
To Failure (MTTF) of a transistor is deter- 
mined according to the dissipated power it con- 
sumes, it is necessary to select a volt-ampere 
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suitable to the circuit employed in an effort 
to achieve higher reliability. It is desirable to 
operate a transistor at approximately 50% of 
maximum ratings of volt-ampere respectively, 
and at approximately 30% below allowable 
electric power to achieve higher reliability and 
better circuit efficiency. 

Particularly, regarding power transistors, 
it is necessary to operate within the area of 
safety operation (ASO), taking secondary 
breakdown (S/B) into consideratiom 
(4) Circuit conditions 

There are two general reasons why tran- 
sistor reliability is affected by the circuit used. 
One reason is to prevent the transistor from 
being excessively loaded in terms of the circuit 
(for example, in the case of inductive loads 
such as coils and transformers which easily 
generate a greatly induced voltage or surge 
during opening or closing the circuit, or in 
case there is a strong possibility of being sub- 
jected to external surge according to appli- 
cation, it is necessary to operate the transistor 
in a proper manner by providing an appro- 
priate protective circuit). . 

The other reason is the relation between 
a characteristic value limit (life end point 
value) required by a circuit and reliability. 
Degradation of the transistor characteristic 
can be assumed to be approximately proport- 
ional to the logarithm of time. Consequently, 
if even slight leniency is allowed in extending 
the life end point value in a circuit, the tran- 
sistor life—the equipment life may be greatly 
prolonged. For example, in a circuit where 
a deviation equal to or +20% of its initial 
value is allowed as a DC amplification factor 
hwn, the average life is 1x 10° hours; if a dev- 
iation equal to +50% thereof is allowed, the 
average life may be prolonged to 3x10* hours 
—300 times as long as the former. 

(5) Temperature 

Various data makes it obvious that the 
semiconductor life is greatly affected by tem- 
perature at the PN junction. 

The maximum rating of a transistor, par- 
ticularly its junction temperature and allow- 
able Power dissipation, are determined from 
the transistor life guarantee. The ordinary 
life test condition used by the transistor manu- 
facturer is a type of accelerated test to its 
maximum allowable junction temperature (T; 


max) OF Maximum permissible Power dissipation 
(P.mux) specified for the transistor. On the 
other hand, from the user’s viewpoint, it is 
necessary to assume transistor life under 
operating conditions where an operating point 
equal to a value below this maximum value 
is always selected for practical use; thus, it 
is necessary to know the quantative relation- 
ship between the temperature and life. 

Arrhenuius’ equation showing the relation 
between the reaction velocity and temperature 
in chemical physics is applicable qualitatively 
to the transistor; thus, there is the following 
relation between the transistor life L (time) 
and the junction temperature 7, (°K) 


(6) Humidity : 

Like temperature, humidity is an impor- 
tant factor in quickening the degradation of 
transistor. 

Regarding conventional germanium tran- 
sistors and silicon mesa type transistors, be- 
cause of non surface protection, the surfaces 
were the former principal cause of degradation 
failure due to oversensitiveness to humidity, 
increased deterioration of leakage current, 
development of creep phenomena, decrease in 
DC amplification factor, and degradation of 
breakdown voltage characteristic. 

However, since the recent development of 
planer type transistors, their surfaces com- 
pletely passivated by a covering of oxidized 
Silicon film, surface influence has been con- 
siderably minimized, making possible the in- 
corporation of epoxy-encapsulated transistors. 
(7) Mechanical condition 

Even in the transportation of ordinary 
equipment, not to mention equipment mounted 
on vehicles and aircraft, the mechanical 
strenght of transistors against vibration and 
shock presents a problem. 

Except for a very few delicate construct- 
ed ones developed at the early stage, tran- 
sistors are relatively resistive to mechanical 
stress. Today there are many transistors fully 
resistive even to vibrations of 20 G gravity 
units, 10 to 2,000 Hz, shocks of approximately 
1,500 G and acceralation of 10,000 G. 

(8) Radiation damage 

Since the transistor is sensitive to a con- 

centration of impurities in the crystal, and 


its performance is affected by minority carriers, 
the utmost care is required to prevent exces- 
sive irradiation; otherwise, there is a conceiv- 
able risk of unfavorable effects such as an 
increase in leakage current and noise, and a 
decrease in the current amplification factor. 

Quantitatively speaking, degradation is re- 
markably enhanced when irradiation exceeds 
a value of 10° to 10’ Roéntgen. 
(9) External surge 

Extreme care must be exercised concern- 
ing external surge generated while on or off 
operation of the power source circuit and re- 
garding external surge due to outside thunder, 
other equipment, and the power source. These 
are in addition to circuit surge such as peak 
voltage generated while on or off operating a 
circuit due to reactance load and to exercising 
great care in protecting the transistor against 
external surge. 


3. Reliability Test Method 


There are several methods of determining 
transistor reliability, such as a method due 
to the information of failures on equipment 
under practical operation, a method where 
reliability is estimated on the design of ele- 
ments and equipment, and another method 
where reliability is estimated through simul- 
ation of practical circuit operation. Reliability 
tests through simulation as shown in Table 2 
are generally conceivable, their purposes and 
descriptions shown in Table 3. 

Regarding equipment design, due attention 
should be paid to the fact that regarding the 
reliability of parts and materials such as tran- 
sistors, their characteristic values and other 
information can be obtained substantially only 


through destructive tests. 
Test methods and test conditions _ | 
Test methods and test conditions are based 


on MIL Standards, EIAJ Standards, NDS 


standards, and JIS Standards shown in the 
following; consequently, tests are performed 
under conditions equal toor strict than those 
specified by these standards. 
@ U.S. Military Standards (MIL Standards) 
MIL-STD-202D Test Methods of Electronic 
. Parts and Electric Parts 
MIL-STD-750B Test Methods of Semicon- 
| ductor Equipment 
@ NIPPON-DENSI-KIKAI KOGYOKAI (Elec- 
tronic Industry Association of Japan) 
Standards (EIAJ Standards) 
SD-71 Transistor Test Methods 
SD-51 Minor Signal Diode Test 
Methods 
(Note) Regarding silicon diodes, these are be- 
ing examined at CES. 
SD-31 Field-effect Transistor Test 
Methods 
SD-21 Three terminal reverse block- 
ing Thyristor Test Methods 
® Japanese Industrial Standards 
(JIS standards) 
JIS C-7030 Transistor Test Methods 
JIS C-7031 Minor Signal Use Semiconduct- 
or Diode Test Methods 
JIS 5003 General Test Methods of fail- 
ure rate for Electronic Parts 
@ Conditions of Judgment 
Analysis is performed mainly through 
Iczo, hur, hr, and NF; regarding the failure 
definitions, shown in the following table are 
examples of the definitions employed. 
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Table 1 Relation Between Stress and Failure Mechanisms 
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Forced degradation factors are shown in Table 1 
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(Note 7) 


Table 2 Reliability Tests and Test Items 


Test type and classification Remarks (Note 1) 


| Steady state life test MA1026, NX118 
Intermittent operetion life test MA1036, NX119 


| High-temperature operation life | MA1036 
test 


Operation life test 


Pees High-temperature storage life test | MA1031, NX117 
| Room temperature storage life test 
Storage life test | Low-temperature storage life test 
High-temperature high-humidity 
storage life test 
De- | aes esa Baca aig sche errr pe eee na 
— Soldering heat test MA2031, N-X103 
ive 
test | Temperature cycling test 
: | Environmental test | Thermal shock test MA1051, N-X105 
| Moisture resistance test MA1021, N-X107 
| Environmental | _ _ | Sait spray test | MA1046, NX105 
Reli- a meepanica) Vibration test | MA2046, 2061 
13 X109 
ability NX10 
test an Mechanical shock test MA2016, NX108 
| Mechanical test Constant acceleration test MA2006, NX111. 
Drop test | MA2016 - 
Lead fatigue test _ MA2036, NX112 
Solderability test MA2026, N-X104 
Panis Step stress test ; 
Accelerated life test 
Forced degradation test - 
| | Actual working test | 
on r Field test | | 
— ctual system . 
one Application test Operation test 
struc Storage test | 
tive Environmental test . | 
test $$ __—_______— ! . 
| | : Initial characteristic test MA2066, NX102 
Special test Appearance, dimensions, and MA2071, NX107 
construction test 
Table 3 Types and Contents of Reliability Test | 
Classification Type | - Contents 


Special test | Initial characteristic | Perform test on electric characteristic items specified by catalogue or 


test rating and confirm that test result conforms to specifications concerned. 

Confirmation shall be made in accordance with AQL. (Note 2) 
Appearance, ° Inspect aid continm materials. polarity, construction, outline, dim- 
dimensions, 


ensions, and appearance of device concerned are in state or under 


construction test . 
specified tolerance. 


| Operation | Steady state life test | For determining the service life and reliability of a transistor under 
life test operating state and for obtaining basic data. required to determine 
transistor maximum collector loss, usually performed by impressing 

| continuously power equal to maximum permissible loss (Pemax) or less” 

under room temperature. 


cca OY a 


Intermittent Life test by 
dosent causing electric breathing through intermittent application of power. 


Electric conditions (impressed power) and time conditions (time lapse | 
of power impression and time ra Dee OF interruption) 2 are specified. 


i Hign-teniperatire 
operation life test 


Life test ioceh 
interaction of temperature and power. | 
Electric conditions (impressed power) and temperature conditions are 7 


ee ENS tg SARS | 


specified. 
Storage life | Hingh- jemae ratte With transistors sensitive to temperature, this test is for detccminine 
test | storage life test 
: | maximum storage temperature allowable for transistors and for | 


determining a change in state of failure occurrence in case preserva- | 
tion temperature changes. | 
Test piece is to be left subjected to high temperature; temperature | 
eoneinion varies depending on its material and CORSET GCTION; | 


URGoin temperature } This test, fon establishing assessment standards foe life test, environ- |' 
storage life test | ment test, and mechanical test, is performed by leaving test piece 
| under room temperature. 


' 


Low-temperature It abo is to eatabliah an Aeeeseeat. Standard tor characteristic 
storage life test ) 


fluctuation during storage. 
Performed with test pieces left under low temperature for guarante- | 
eing minimum storage temperature of transistors. : 
Temperature conditions vary according to transistor’s material and . 


construction. 


— eae ener ceca ee fener eee 


pe ave) arose Tests the transistor’s service life and reliability though interaction of | 
and high-humidity +a: 
storage life test temperature and humidity. | 

Moisture resistance test is also performed whereby test piece is sub- | 
| jected to more severe effects of humidity than that above. 


iam aarenaneed 


-Environ- Soldering heat test Tasseets degradation of transistors due to sudden temperature rise of | 
ancatal test lead wire portion in a short time such as when soucerine: | 
Ordinary test conditions are as follows: 
Temperature::::-- 26045°C 


| + 
Orn 


Time period ------ 10 


| Soldering shall be done on the transistor element proper approxima- 


‘i a 2 mm from lead wire connection joint. 


ieee ae ae te Tit tated nee ge es tes sates 


Temperature cycling To determine probability of fpaneister eailine due to ehanee in equip- 


test ment temperature. 
Inspection is made for occurrence of mechanical defects or character- 
istic instability defects due to thermal expansion and contraction 
developed while material and construction employed to the element 
are subjected to temperature cycle. 
Ordinarily, temperature condition of higher and lower limits and time 

_ condition CaeMdmng transition period) are Specie 

Salt spray test To determine state of corrosion of metallic eee such as transistor 
cans and wires, and changes in surface insulation between electrodes. 
Performed bx exposing test piece to 5% salt water eptay for over 48 
hours. | 

Mechanical | Vibration test | To examine characteristic fluctuations caused by, and reliability of : 
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test transistors affected by, various vibrations during tansbortavion of 
transistors and equipment. | 

Also, to ascertain various vibration effects during operation in differ- | 
ent manners according to application as in ships, vehicles, and aircrafts. 
There are several tests according to test purpose such as vibration | 
(noise) test to examine noise characteristic; vibration (fatigue) test to | 
examine fatigue state; another vibration (frequency variation) test to | 
change vibration frequency—each subjected to different test condition 


and judgment condition respectively. 


Shock test — To examine intensity of resistance to mechanical shock received 
during transportation of transistors and equipment, or shock rece- 
ived under working conditions after mounting onto the equipment. 
The test is also performed through simulation of dropping elements. 
Ordinarily, test is performed by applying a shock (1,500 G. 0.5ms) in 
the directions of X;, Yi, Yo, Zi. | 


Constant acceleration | To examine mechanical strength against stress due to centrifugal 

test | acceleration, ordinarily, performed by applying a given acceleration 
less than 10,000 G for over one minute to each of six directions of 
“+X, +Y, +Z. 


| Drop test To examine. mechanical strength against shock ae to dropping while | 
handing transistors and equipment. , | 
Ordinarily performed by dropping an element top foremost from | 


height of 75 cm on maple board of specified dimensions. , 


To examine strength required of lead wire against tension, bending, | 
and twisting while handling and mounting and after ‘mounting. 
Standard requirement is withstand test by suspending weight Of 227 | 
g and bending 90° three or more times. 


Lead fatigue test | 


Solderability test To inspect for satisfactory adhesion of solder to element lead wires 
done when installing transistors on a circuit or piece of equipment. 
Ordinary test conditions and criteria are as follows: , | 
When test lead wire coated with a specified flux is dipped into melted 
solder consisting of lead (37%) and tin (63%), even adhesion of solder 


covering over 95% of total surface of lead wire shall be achieved. 


life test service life of latest transistors are remarkably improved; therefore, | 
considerable manhours and many samples are required for this analy- : 
Sis. | 
Acceleration life test is conducted for presuming transistor life ina 
short time within a certain degree of accuracy. , 
| In Step Stress Method, stress is made to develop by causing stress to 
change with respect to time so that change becomes cumulative; thus, 
neither transient effect nor hysteresis effect is produced. In this case, 
-it is necessary to be careful about transient and hysteresis effects 
stated above, aging effect and change in degradation mode accompany- 
ing increase in stress of effect of: recovery phenomenon. i 


Overstress test 


With iipeoed reliability, clear test results are very difficult to achieve; 
thus, prolonged test periods and increased number of samples are 
required to perform ordinary life test, requiring a overstress test. 


Acceleration | Step stress test ~~ Generally it takes a long time to conduct life tests. Particularly, the | 
However, forced degradation factors differ according to difference in | 
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failure mechanism. It is important to select forced degradation factors 


corresponding to the test concerned in accordance with Table 1; also, 


it is necessary to have a thorough knowledge of interrelation between 


overstress test and ordinary life test. 

Regarding methods of examining interrelation between overstress test 
and ordinary life test, there is an orthogonal matrix method, another : 
by means of Shape parameter m of Weibull probability paper, and 
still another were acceleration coefficient is considered. 


(Note 1) 


Regarding classification number of reliability test by MIL-STD-750B and NDS-XC 0161, 


MA1026 and Nx-118 indicate classification numbers 1026 of MIL-STD-750A and 118 of 


NDX-XC 0169 respectively. 


4. Quality Assurance Program 


@ 


Quality Assurance is only achieved after (2) 
complete procedure have done along three 
stage, these are: 


@ 


The clear demand of the reliability should 
be defined in the desiging stage 

The stability of the production line is re- 
quired 

Quality check system 


Quality Assurance Process 


Lime Imspectiom  p----—-- anny 


Production 
quality 
assurance 
Inspection 
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Precision 
Sampling test 


( Screening 


' 
' 
! 
t 


| Production sampling life test | : 


steady state operation life test 


High temperature and high 
humidity life test 


High temperature storge life test : 


| | Physical Appearance inspection | 


' 
’ — 
» 
’ 
a 
J 
4 
i] 
a 
0 
1 
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Flectrical characteristic — 
inspection 


a 
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a Quality control | : ca acatad | 


: | Reliability assurance test | 


. 
a a a et ; 


| ‘Physical appearance inspect-| | 

Os cet hal 
‘Steady state operation life |i 
test 7 | 


| Storage life test i 
High temperature L. T. : 
Room temperature L. T. 

_ Low temperature L. T. 


High-temperature and — 
high humidity L. T. 


Environmental test 


Soldering heat test 
Temperature cycling test 
Thermal shock test : 
Moisture resistance test | 


||} $$$ Salt spray test 


Structure, dimension inspection 


| Electrical charact, inspection | 


(Delivery _) 
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Mechanical test , | 7 


Vibration test 
Mechanical shock test 
Constant acceleration test | 
Lead fatigue test | 
Solderbility test 7 
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TDD A Radio oo ore cere cree e ccc e ct eee nee eetencceececeenenecesesaeeeen eee ies ee eee erate ees en mesa nesses eB eee eer ee ener een neetet ocsccece (139) 
q- 1 9 BHFM/AMS 2a fl 9 Transistor, FM.“AM Radio Circuit. 

I- 2 106FM/AMS 22 fw 10 Transistor, FM“AM Radio Circuit. 

1- 3 64%-3 7711, 6 Transistor, Car Radio Circuit. 

1- 4 5AHFA vaANe— +} SO Yale, 5 Transistor, Line Operate Radio Circuit. 

2 FM XK F&A FM 9 Stered -ocrcrresr ccc s esse cece eceeeseneweawescveawcasesecssecessasecnanesesaeneeeee Poem arene vores ecasessonewsnanas (143) 
2-1 FPMFa—-7FfB(1)/FM Tuner Circuit(1), \ 
2- 2 ne (2) 7 Hw (2). 

2-3 FMrrvFanxyreusr SPR FM Multi-Stereo Demodulator Circuit. 
2- 4 FM, IF Sete lee~FM IF Amplifier Circuit. 
2- 5 PYPYrTBB Ae FS v7, FYUAZKPNA—bYV yy SJ) “Preamplifier Circuit (1) (ceramic 


or crystal Cartridge). 
2- 6 WNP xr Tele (2) ( 2 Fete te 25> 44) “Preamplifier Circuit (2)(2-Stage Equalizer), 


3. = a al Oe arid » ZY Audio femplifier ne oiewian nwa ace sGecuceeduwet eis cab ewaecubewae ee eabee wes aie ae aate eas a pekwaniee eomwas (146) 
3- 1.° HHL 5Wae—er gare fal Bt Output 1.5W Audio-Amplifier Circuit. . 
3- 2 n 2W Nn Loon 2W Nn 
3- 3 n 5W yn Ane | 5W ” 
3- 4 n OW . ” YY nN Tow HW 
3- 5 n 20W " Yon 20W N 
3- 6 n 25W " “on 25W " 
3- 7 un 40W y You 40W ” 
_3- 8 n 60W " oN 60W : n 
3-9 n 80W Hn Son 80W | ” | 
4,be Sv >—-t/Tranceiver::: seeeaseeeraee wee cesexes taGeeave aves eekesaew Weeseeseadaees b055s bso Uda bie Awa SGA ba eRahWeedeneeee oa (151) 
4-1 27MHzAH IW Sy —-SK27MHz, CB Tranceiver Circuit (Input power 1W), 
4- 2 Nn 5 W " v (Input power 5W), 
5. HP P—MY SA interphomes:eeee sere e reece cscecsscercccesavcenccucsccesccansecas een cena seesoseren seeens Cea cereesennas a pee ceeareveene (152) 
5- Bhagat voy —hkhy RK Interphone, Master Station for Multi branch. . 


1 
2 FEM LISA A > oy —hY>-Standard Type Interphone for one branch. 
5- 3 “297 KY 1S GBIRS) ’Visitorphone, Master Station for one branch. 
4 SVS KRY (=F-#8) / Visitorphone, Substation. 

i all Ol =O OMe eee eee err cae seeneeneereoenaaasaves co nemensnencevenees (154) 
6 1 1208 BF v CBIR 12 Inch Black and White Television Circuit. 
6-2 146 NBS vee 14 Inch Black and White Television Circuit. 
. 6 3 2KAF-—Fv- EIB 20 Inch Color Television Circuit. 
TREE MEM AH Home Electric ---e--e- serene erence eset ee ence see ec ee tenersenenenescnseaaererenes ereesncgeecccnccarecnercosasncerernevesse (155) 
7-1 NRE int ee Series Motor Speed Control Circuit. 
: 7- 2 ime HER Temperature Control Circuit. 
( 7- 3 VERE XA » FRR Time Delay Switch Circuit. 
8. AfTvFv-Z7ARS Switching Circuit. errr rr ooncnanvoes on eravvcese VOPR OPES TT Cee reer rrr rir i irre reer rrr eri rree rire (157) 


1 4 vos— [ale (1)/Inverter | Circuit (1), 
: B+ 2 4 wss— F [ol FR (2) “Inverter Circuit (2), 
8-3 Migs Fos 4 TL — 2% [GRR Monostable Multivibrator Circuit. 
8-4 MKEV VF oS4 WEF EK Astable Multivibrator Circuit. 
3 8 5 BENSAT ABZ) y+ 7» RE Fixed-bias type flip-flop Circuit. 
8 6 AE TART yy 7+ 7 ay 7H /Self-bias type flip-flop Circuit. 
8- F Yay be /Schmidt Circuit. 
8- & JES 2sgpR ER -Positive Pulse Amplifier Circuit. 
8- 9 farts ANA “Negative Pulse Amplifier Circuit. . 
8-10 Zen RATER ‘Indication tube driving Circuit. 
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(a) =9 LST EIR Nixie tube driving Circuit. 
(b) SE ERATOEIR (74 > bo > PR) “Indication tube driving Circuit. 
(c) RA > AAT Neon tube driving Circuit. 
(qa) 2*f ay OY WASTE Pilot Lamp driving Circuit. . 
9 EM ER~Power Supply Circuit.------------ eee ee etter ee etnes éGaasasiee javaevevesaes rere’ rer “= (162). 
oO 1 BH RRR (1)12V50mA_/Constant-Voltage Power Circuit (1) 12V50mA. 
9- 2 r (2)12V1A " (2) 12V1A. 
9- 3 ns (3)24V2.58A (3) 24V1.5A. 
9- 4 nv (4)24V 2A ” (4) 24V 2A. 
9- 5 " (5) 0 ~30V1.5A " (5) 0 ~30V1.5A, 
Gia 6... " (6)1~30V 5A ” (6) 1~30V5A. 
9-7 SINFO SU—PXIDC-DCa ve -S— & [BR (1)50V 3W (Vi=12V) / 
| Multivibrator type DC-DC Converter Circuit (1) 50V3W (V;==12V). 
9- 8 7 (2)300V40W (V,=12V) u (2) 300V40W (Vi=12V). 
9-9 " (3)300V40W (Vi =24V) u (3) 300V40W (V,=24V ), 
9-10 v (4)300V80W (V,=24V) ir (4) 300V80W. (V, =24V), 
9-11 IY (5)300V130W (V,=24V) ” (5) 300V130W (Vi =24V ). 
10. 3 eee IEE -Low-Noise Amplifier Circuit. -+-----++-++---++++- Lacinieaeasendeencn tnaeensaraccccccccanccacccaccasesess (165) 
10- 1 (EET ODRIGIRA, BERL FIZ4%80dB_Low Noise Amplifier Circuit (Voltage gain 80 dB), 
10- 2 RATCHET, WWE AT26dB High input resistance low-noise Amplifier (Voltage gain 26dB), 
11.FET &FBU*-EIRRCircuit Using FET ccoeecstceccerr eens cece rece ere nneseeneaes a enenwerenneee seennoenconce ccnveseaensocesss (166) 
Jl- 1 FET eee een IRs, A A62dB, Bee ~ 1 mV 
FET Direct-coupling Amplifier Circuit Power gain 62dB, minimum detecting signal ~ 1 mV. 
li- 20 FETS® a) >408RK(1), BLEEAMS26dB/FET Differential Amplifier Circuit (1) (Voltage gain 26dB),. 
11- 3 ” (2) " 16dB 7 (2) (Voltage gain 16dB),. 
ig eee v (3) ” 26dB " (3) (Voltage gain 26dB), 
11-5 PET 2 bee Rate, BE AIg34dB (a — YL SATHS3dB) 7 
FET 2-Stage Differential Amplifire Circuit Voltage gain 34dB (Open Loop gain 53dB), 
1l- 6 FET 3 feet (4-7 pe RIG98dB) Y 
FET 3-Stage Differential Amplifier Circuit (Open Loop gain 98dB), 
11- 7 FET #3 yvy7v—RSbh RY FET Chopper Amplifier Circuit. 
l- 8 FET VU) y+ 7evy WEBS FET flip-flop Circuit. 
11-9 FET 24 ~—f@le#(1)/“ FET Timer Circuit. (1), 
11-10 FET 9 4 ~— [GER (2) (ens 1047 “FET Timer Circuit (2) (Operating Time 10 min.), 
12 (EE oe ER Low-Frequency Amplifier Circuit. ---:: Pee eT sosasa jcaceeauaseewawaeewdevaes soctsaavereerseees (168) 
12- 1 RC #7 kee RC Coupling Amplifier Circuit. 
12-2 Atho yr 7 AD lel B46 (1). Po=55mW 
Class A, Single-Power Amplifier Circuit(1) Po=55mW. ° 
12-3 Agi y Wn dee BS (2) Po=75mW 
Class A, Single-Power Amplifier Circuit(2) Po==75mW. 
12-4 BROy > 2 HAE Ha (1) Pp= 200m W 
Class B, Push-pull Power Amplifier Circuit(1) P.=200mW. 
12-5 BRP y > 2 BET eel Bt (2) Po== 400m WwW 
Class B, Push-pull Power Amplifier Circuit(2) Po>=400mW. 
12-6 FAY AKA MATIN eR Po=SsmW(V;=0.4V) 
Transformer-coupling, Class A Power Amplifier Circuit. P,=5mW(V;=0.4V), 
12-7 bA> AB pie Abe Po=7W(V =0.6V)/ 
Transformer-coupling, Class B Power Amplifier Circuit. Po =7W(V,==0.6V), 
12-8 AW +}? » AftSEPP MRAM -SEPP Power Amplifier Circuit with input transformer 
13. 53 3k eR High Frequency Power Amplifier Circuit. ----++--+--seses teens seen ceceeeneee vevene SOCTTiT Tr (170) 
13- 1 SOMHz AM/FMI10W #293 s¢bh 2g “50MHz AM/FM10W Power Amplifier Circuit. 
13- 2 175MHz FM10W ‘+77 Sotalele#.“175MHz FM 10W Power Amplifier Circuit. 
13- 3 ” 20~25W " Y " 20~25W ” 
13- 4 175MHz FM35~ 40W(iH 99 A Bi Se A 175 MHz FM35~40W Power Amplifier Circuit, 
13- 5 175MHz FM50~60W +4 9 FA #0 Sb ol eR 175MHz FM50~60W Power Amplifier Circuit. 
13-6 FeEVHER (220MHzi%) UY =7T TY 7 /VHF (220MHz) TV Linear Power Amplifier Circuit. 


20137 = 


“13-7 


"470MHz FM 5 W #29380 RS “470MHz FM 5W Power Amplifier Circuit. 
13- 8 v 10W ww " 10W N 
13~- 9 y 25W on Ti 25W " 
13-10 700OMHz7 + CUHF HREM Yar rey” (3 WERE) MZ 
700MHz Linear Power Amplifier Circuit for UHF TV Transmittor (3'W Video Peak Power), 

13-1 7OOMHzA bY y 754 YHIIIAIER700MHz Strip-~Line Power Amplifler Circuit. 

14.%HKW Aa F “Light Emitting Diode, ---+>eessseee CW OR eee rehearses eee seeds coneseeneenuene Coen ceeeenederenoeecesesausess (17 9) 
4-1 TTLIt SST Driving Circuit by TTL IC. | 
14-2 OP.AMP.£GATE # FAs 72 SP SHEA Classification indicator with OP.AMP. and gate combination. 


14- 3 
14- 4 


TLR303(S8120) #75 al “Display Circuit of TLR303(S8120). 
TLR301(S8123), TLR302(8124) 7A Re /Display Circuit of TLR301(S8123), TLR302(S8124), 
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1-1 94 FM/AM3 2481/9 Transistor, FM/AM Radio Circuit 


——-280380-R : 
280784 286394-0 x #1 DSCBBOA-R 2803804-0 28C3804-0. 1NB0x 2 


S| 
SI ane 
ae = 
4 (om) fom) 
: 47k 
Tlf, LE, 
10k 1k 
0.01u | 104/6Wv 
Ay 


1 / 
4x 20BET / 


/ 
eel eee ee an ie aah 


Si~S6 |. 
aNy FAD AA oo Se ar a 
1AM | 1 f. 990373 980372-Y 280735 x2 
2FM ae 
3AFC a i 
eres $3016-R 
M 
: = ss | x 200 a 
(Bik) am 2dBye 18kE 5 x 2 200e 
meee OBS HR i f= v= 
BE Cs n=g0aB) |” PUBS) ap | xe 2 a + BWV = 
S/Nit. (A7160dBp) 70dB ma os : AS 22 Tio: S.P ‘T+ 
Axe VIG 35dB S ks | 8 
RAH 600mW = =| =n = (| 
: a | le 5 
Eo ty ‘ : : : } é 
RE GK),  33dBy Ie a SW 
| <a 


S/N (60dBy) 35dB 
SHURE +10kHz 24dB 
RAWH 600mW 


OIPRW/EGE 
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2s 


% 


k10-Y 


$ 
G 
Re eae: & 
f 
/ 
a 
f 
/ 
/ 
/ 
/ 2scagd 


280785 


18ka 


1—2 108FM/AM3 246i /i0 Transistor, FM/AM Radio Circuit 


280380 


$3016-RX2 


100 uF 6V 


280380 - 280380 


10uF 6V 
‘ + 


ro 
g 5 
Be |B | sot ev” 
“Se 
E 10uF 6Y 300pF 
+ Pz CG 
im ie ~ 
GN 
, fA Y, 


Si~Seivty WRAL y #/Band Select Switch 
1. AM 

2. FM 

3. AFC 


1N60X2 


12k 


1sF BV 


Ak 6v 


‘/, 


ee tM 
RARE maximum ual (S/N—304B) | ~2dBy 


SAVRIE usable sensitivity 
S/Nig(AF166dB) S/Nratio (input 60dB) 
4A2—-7H image ratio 

BAGH «maximum output put power 
MRR (£10kHz) selectivity (+10kHz) 


334B 


(HL 


1—38 68A—-3F24FHK/6 Transistor , Car Radio Circuit 


RF CONV. | 14 1$ 
280941 286372-0 1S, IFT-1 -9gp979-9 
L 3. > : 
: 127k | 
J 2s 120p 
/ 
a / 
ay 
a / 
/ =< 
So |, ~< os bs 3 
/ te 2 
/ 
rd " 
/ t : 
vis ot i ~ AGC 
é WWW Mi 
: a ae a 
/ ' 3g 
bem em ene meet - PRS eee ee Ge Pe ap pe ee a J AMAA 
= 0.14 ds caceeemees! | mea 
820 104 
DRIV. OUTPUT 
— 280735 280235 
AF | 
280733-Y 0.001 p 
~ Th SP 


00,00 
0 
Ly 


47k 


: iS 
> 
on 4 Wty 
pSaeay ht 
1M 


DET 
m= 181555 


. 3 | 
sy; Se 2 is 
a) se )0ke- 1 = 
| | 
re 
1.2k 0.22u= SS 


Ty: 2k0Q.7 3000 
T2 22302 82 


RPE FRSB(B) 
ARE 1000kHz 


£=400Hz 2993025 Hi750mW 25ueF 
AX-—- VHS 6.1dB 
Hy hg ( @ — 6 dB) 7 kHz 
RAI (GAH 1 mV) 2.0W 
6009 
es oS 000 + — SS 
| | 12V 
| ae 


s 
= 
o1 
& 


1-4 5RO4 VY aNve—b S248K/5 Transistor, Line Operate Radio Circuit 
DRIV. OUT PUT 


CONV. IF 
280372-0 280372 | 230373 = 2SC515A 


9v~10v) Yay 
‘1NeO = 100 met 
mM 1903 tae | 


RF 
280941 


470p 


5KVR @ 


Gm ee ee 


Sete atcha een an ats eee ee Bok 
‘ere (£=1MH zk te fia) 
mee = @1kHz 30%Mod. Po=50mW 454 V/m AC 
S/Nik @1mV/m 30dB | 117V 50u + 15owv 
Azx—VIt 76dB 150WV— 
AGC @100mV/m 46dB | 
i =@—6dB 6kHz 2 Z 
RAHA @5mV/m 2.0W 
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2. FMATUAY/FM Stereo 
2—1 FMFa—-F HB) /FM Tuner Circuit (1) 


RF MIX 
3SK22-¥ | a 280785 


3002, 


750) 


in 


04, “OVD, / CLA 

KA — 2 (2 AGC Fasc Pt OO a Eh ss i 
AAMT SBA 
FORM AAUYS 


he Se aes eS V a 
Li 2: 0.8mm$ Gh 2» HZ. 4.5T ACE Smmd Ti: Lk! 14T 
Le: 0.8mm¢ Hl % y + HZ 4 T ACE 8mmd 2 y WH 2KkR 2 T 


Lz 2 0.3mm¢UCW 2.026 T 833% 
Lg: 0.8mmdKh % y FAL S T ALE Smmd 
BME RE MEAE) 


ALA IGE 76~90MHz 

steranepe (S/N==300B | 

FORE (Par aneyaitge) “2a HCH 9SK22-BR, BLOIBAIL, 
AZX—VIE 47aB KOCH CHIL & HS 
SEI AER: #100mV 39k22-68 820 
AGCEE (30dB it yenf) Y-b 1 —2V (38K22-YneBA) 3SK22-BL 1800 


w-h2 -55V( 9  ) 


2—2 FMFa2—+F+HR(2)/FM Tuner Grae (2) 


RF Osc MIX 
Th 3 250784-0 280785-Y 280785-R 


FEM: (PE HEL) 


5c lel KB 88 ~ 108 MHz 
AHA PES SA Oa 

0 FFE 32dB 

At S TG 50dB 

SORE A IE 190mV 


FEF ILE = 3..2V 
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2-3 FMVILFAFLARMEAR/FM Multi-Steréo Demodulator Circuit — 


280372 —=—s- 28372 2$0372 
Se ae 
3 k tho) | Xx Oo 
1509 1 9kHz MEITESTIS D2] 2200 Hg 
SCA TRAP et Reds arya Soe my 
AN Li b= 19kHz 330p y9KH2 
~yt 7 5GiN a ei a% col CO ae 
iene bY 8 iiiS ~~ 
! ' | 
tfo 
sa ok = 15k | 6.8k= 
= + . 
1k moe 560= ROI lke 


38kHz INDICATOR COIL 


Sh Re Nene ete ea ee 
} — ‘ 

| STEREO eagle 280372 
| INDICATOR ae ce 


eee ew we em ew ane ee ew we we ee we ew ow ot 


Po ee ee ee te ee oe 


cad 


ADA SoHE EE CREM) (@ 1kHz @45% @ pilot 10%) 
AWWE 47 HERE 


30mV 32dB 
100mV_ .- 338dB 
200mV 33dB 


ARR SNE RME (PMH) @100mVAH ©@45% @ pilot 10%) 
100Hz 38dB 
1kHz 384B 
10kHz 24dB 


2-4 FM 'tF3808G1R/FM, IF Amplifier Circuit 
280380-¥ 280380-¥ 280380-0 280380-0 


1N60 x 2 


v. 


“OUT PUT 


200p nie 


—_ AFG 
a 


—12V 


—C1440=- 


2—-5AYVPYIRB) BIR YF. PVAINA—bYVyYLM/Preamplifer Circuit (1) (ceramic or crystal cartridge) 


2K30-Y lle 
| 18V 
33k= b—voy>ba-v 10k= 7" 
tr. 
(9.8)) 7 i oe (10V) ; ©) - By te os 
0.0544 - 200p 10 
Anta (py Z100 a AREER, TR 
A aT NN S/N | 70aBLLE | soaByly | MiB, THR 
$l1.3v) yee $j (1.7) kHz, 100mV, AJ BAHCRE 
fh 390 EF [0.59007 
ae 0.024 am = | 
2M 3k = 9 Be P S b- vay ba eyre 
L= Si, 0.002 18k aeS| Bass +12dB @100Hz 
. & “lo 
© — 


Treble +12dB @10kHz 


2—6 FYPFYTER(2) 2b as41y—/Preamplifier Circuit (2) (2-stage equalizer) 
2801000 280732 


ee 
Peer en ee +12.5 


Vo=0dB rae ee 


AF a | Ri [f= tkHz | 140(Min) | 140(Min) | 


Wn 


Zf 0.02 0.0054 NAB, 0.0052 
oH, 
, 7.5k 

220k 15k 680 
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8. 4A-F 447-7 /Audio Amplifier 
3—1 


ia IE / Power supply voltage 
if4ve-—*Y»x2/Load impeadance 
ATA ve-—*Y xA/Input impeadance 
EAE / Voltage gain 
Alm B / Negative feedback 
tt#7)_/ Power output 

2S REK Idle current 
AUR HY Frequency responce 
#2 /Harmonic distorition 


3—2 


RE / Power supply voltage 

Ati 4 vy te —7»2/Load impeadance 
ATA vE-*YyYxA/Input impeadance 
EA / Voltage gain 

Fi ypi8 1 / Negative feedback 
iiW#H/ Power output 

442 Ei /Idle current 

FRA FHHE / Frequency responce 
#2 / Harmonic distortion 
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— 20dB 


$3016R x2 


<4 
a 


HI1.SWA-F 4 aPrv7aBY Output 1.5W Audio-Amplifier Circuit 


Veo =13V 


13V 
80 
17kQ 
38dB 


f=1kHz 
f=1kHz 
f=1kHz 

1.5W f=1kHz 3% 
13mA. Distortion 
20Hz~50kHz —3dB 
0.1W 0.5% f=1kHz 
1.0W 1.5% f=1kHz 


HMHAIWA-F 4 APY TAK Output 2W Audio-Amplifier Circuit 


Veco =15¥ 


280496 


15V 
82 
57kQ 
40dB 
26dB 
2W f=1kHz 5% 

10mA Distortion 
40Hz~70kHz —3dB 

0.1W 0.33% f=1kHz 


0.5W 0.4% f=I1kHz 
1.5W 1.6% /f=I1kHz 


f=1kHz 


3—3 WA5WA-F4a7r7EK/ Output SW Audio-Amplifier Circuit 
Veco =20V 


Rr =8NQ 


VALE Power supply voltage 20V 
Aiti4 > t-x>2/Load impeadance 80 
Avl4 vE-* >» 2A/Input impeadance 15kQ f=1kHz 


TRIEANTE 7 Voltage gain 40dB f=1kHz 

Liihit tk / Negative feedback 27.5dB f =1kHz 
#9) / Power output 5W f=1kHz 3% Distortion 
ESS REE Idle current 7TmA 

Jed vk BRP LE / Frequency response 20Hz~50kHz -—-3dB 

#3 Harmonic distortion 0.1W 0.3% f=1kHz 


1.0W 0.2% f=1kHz 
4.0W 0.5% f=1kHz 


3—4 WHIW4A—-F4 477K Output 10W Audio-Amplifier Circuit 


47k . Vee=30V 


25A490 


ALU AEE / Power supply voltage 30V 
Shi 4 ~ t—- YY» 2/Load impeadance 82 
ANA vr E-¥X-2A/Input impeadance 35kQ f=1kHz 


EFT / Voltage gain 39daB  f=I1kHz 

$4 Hii at / Negative feedback 40dB f=1kHz 

Hi Wi) / Power output 12W f=1kHz 5%Distortion 
RES RYE ae Idle current . 15mA 

Jd vk RCFE / Frequency response 40Hz~70kHz —1dB 
#2%/Harmonic distortion 1W 0.06% f=1kHz 


5W 0.05% f =1kHz 
LOW 0.2% f=1kHz 
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8-5 HWHW4A-F4 47> 7H Output 20W Audio-Amplifier Circuit 
Vec=45V 


EURELIE/Power supply-voltage =  45V 


Ati4A + eE-XYA/Load impeadance 82 
AA vUE-LKY A/Input impeadance 60kN. /=1kHz 


FEEAI$/ Voltage gain 33dB  f=1kHz 
fi lniz it / Negative feedback 45dB {=IkHz 
ith /Power output . 20W f=I1kHz 0.1% Distortion 
4 (3 5 RE EYE Idle current .  50mA | 
FUR RHE Frequency response ' ~ 40Hz~20kHz —1dB- 
s22/ Harmonic distortion LW 0.04% f=1kHz 


1OW 0.05% f=1kHz 
20W 0.1%  f=1kHz 


3—6 HHAQWA—-F4 47> 7 ERY Output 25W Audio-Amplifier Circuit 


Vee == 46V 


72k 


HR BE /Power supply voltage 46V 
ARIA Vv e-—XYxA/Load impeadance 80 
An4vUe-#/vxX/Input impeadance 33kQ f=1kHz 


EE AE / Voltage gain 40dB f=1kHz 

Aiki / Negative feedback 40dB f =1kHz =e 
147973 “Power output 25w f=1kHz 6% Distortion 
48S RFE Hi “Idle current 30mA 

FUR RHE Frequency response 20Hz~60kHz -~-1dB 

#%/ Harmonic distortion 1W 0.2% f=1kHz 


10W 0.2% f=1kHz 
20W 0.3% f=1kHz 
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3—7 HAWWA—-F447>7K/ Output 40W Audio. Amplifier Circuit 


(50V) 


Vec =62YV 


=] | 2801382: 


Y) —« 
cK) 
<b 
Rw SLE / Power ence voltage | 62V 


RAIA ~E-y»x/Load impeadance 8 
Ant ve—-x7rv2/Input impeadance 50kQ f=1kHz 


SER / Voltage gain 40dB f=1kHz 
FFE / Negative feedback 40dB f=1kHz 
th /Power output . 45W f=1kHz 10% Distortion 
$6485 Et Idle current 30mA 
Fave BE Frequency response 30Hz~70kHz —dB 
2% / Harmonic distortion 0.1W 0.1% | f=1kHz 
LW 0.06% f=1kHz © 


5W 0.06% f=1kHz 
10W 0.07% f=1kHz 
40W 0.15% f=1kHz 


3—8 WHAOW4A—-F 447 7HK/ Output 60W Audio-Amplifier Circuit 


Vcc 78V(No. Signal ) 
73V(Po—60W ) 


<a 250983 9 ashe | jtnaa 


ye RE /Power supply voltage 73V 
Bm4ve—wvyr2z/Load impeadance 80 
AN4VUE-/FYA/Input impeadance 47kQ f=1kHz 


ALAS / Voltage gain 40dB 

AGRE / Negative feedback 40dB -_ 
i771 “Power output GOW f=I1kHz 0.15% Distortion 
$e {2 FG EE Idle current 50mA 

Ww RTE / Frequency responce 20Hz~100kHz —1dB 

3=/ Harmonic distortion LW. 0.04% f=1kHz 


10W 0.03% f=1kHz 
40W: 0.07% f=1kHz 
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38-9 HHMWA—F4A7>Y 7 Ew, Output 80W Audio-Amplifier Circuit : 


Veo=100V 


EYEE IE_/ Power supply voltage 100V 
BRA v U-rY 2/Load impeadance 8 2 
AKA vE-HXYA/Input impeadance 50kN f=1kHz 


FEFEAITE / Voltage gain 33.5dB f =1kHz 

Alpe / Negative feedback ‘ . 444B f=1kHz 

42H Power output 80W f=1kHz 0.26% Distortion 
4 {2 5 RE Et “Idle current 70mA 

MRE / Frequency response 20Hz~50kHz —1dB 

##/ Harmonic distortion 1W 0.2 % 1kHz 


10W 0.15% 1kHz 
50W 0.18% 1kHz 
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ko>yvy>—-<—/Transiever 
27MHzADT iIWhIYYy—-s BY 27MHz CB. Tranceiver Circuit 


4—1 
2801166 7 280481 (RH10) (Input power 1W) 
; 
Z)=500 
7 Po =0.7W 


100p 


oD 
+¥—ilt 
15k 
562 


Vec=+11~12V (Hb SY 2) 


Li: 8 AT—-AY KREV0.326 HVCNUMR—-ATMT, 9 ¥74.5T, DK2KT 
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12. Aika Low Frequency Amplifier Circuit 
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RC Coupling Amplifier Circuit 9 
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12-6 hK>Y+AKREARBAREABR Po =5W(Vi=0.4V) 
Transformer-Coupling, Class A Power Amplifier Circuit 
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13 SHkeHeR HF Power Amplifier Circuit 
| = 18—1 50MHZAM/FM 10OWS7#6EK 
o0MHz AM/FM 10W Bowes Amplifier Circuit 
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175MHz FM 20~25W Power Amplifier Circuit 


280998 2801241 2801378 
1500 OH et K 
Pi =03W 7 “G, SS 


* C2 See re 
| on 


C) 
Vec=13.5V 


Ci~Ce > 20pF MAX % FS v7ANY AY 

C7, Cs: 20pF MAX27—-tY) ay 

Cy~Ci2: 1000pFHib av Py y, 0.01 uF 5] 
Li: 2T, 1.24, 8D, 2P, 2% » X sam 
Le: 2T, 8D, 2P, $B X -y 3 Fal 


1.2, 
L::1T, 1.246, 8D, 2P, #2 » XR 
‘L4:1T, 1.24, 8D, 2P, $e » % SHR 
Ls: 1T, 1.24, 8D, 2P, @2e% vy Xe 
Le: 1.2%, 8D, 2P, $i2% v XS 
1.2¢,-8D, 2P, Sh 2X y & SL 


‘L;: 
REC: a. 5002 YU» EHEHLICO. 5mmg tA VRIOT HH 


C170 == 


175MHz FM 35~40W WA 7 
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183—7 470MHz FM5b Waves 
470MHz FM SW Power Amplifier Circuit 
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700MHz Linear Power Amplifier Circuit for UHF TV Transmittor (3W Video Peak Power) 
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cD) ay ET LP oetGan PROSSER, ae my, 
CS CASR CELT Sic ais A IAC 
RR TT HR OA / 
ARSE TEESE eee TET 2S 
Ox CSRS | 0.2 TSS ET EL aa, Ss 
S Ce EN LOSS HAL XO 
oO LS 7? AS cH S + vA 
RR SOA is e 


Example : 
(ALL VALUES NORMALIZED) 


+-R-——+ "| 


+G x G+jB=Y 


(AFHBH RCA) 


—(177 )— 


RV VYSSH YORE VE-FYA (9x5) 
Microstrip characteristic impeadance (Calculated from work of wheeler) 


RHE vy e- YR (0) 
Charactenistic impeadance 


FEE 4 vv G-FYA (Q) 
Charactenistic impeadance 


AkYrTSF4 VRAIS (W/H>0.1) 
Wide strip approximation 


SR AR, EO ee 
SN 
eS ee 


Rb ee Sie a 
Ea 2 ae eae 
a ED NN 
INCA 


r] 
NI i aaa eae a a 
a. Se ee 
CTT Tr) 
PEN Nd ty Ld 
NRCONTCONITO 
TN EN Too ae et 
KIT MR 
IS TN aa 
CIN ope 
Has co 
ISTINAN NCCT 
RST NON VOT 
PSNI EOE 
SOONER NIST 
SONS NEE 
RNAS SONI KIN 
LSAINSS NCR RE 
[SSR SEN KTS 
BLASS 
RAAT NOKTN 
SSCs ISSN 
Sess Wasser 
ins." SSSNOs 
mmnant SSSSSSSSy ~. 
mmmene mS SSS ima 
0 mmnane OD ees me 
0.1 2 345681 2 3 456 810 2 456 8100 
W/H 


REV YASS VRBDROBE (WA<10) 
Narrow strip approximation 


| 
eee 
SS 
Ch 
ies ef NS oa 
INT 
ee a RR Se 


~ 
i 


mapa 
“a8 


RAED) 
—— 
Se 
= 
= 
= 


L__ 
SY 
Py 
| 
ES 


ALT 
LVL 
A 


S 
ia 
ry 
I 
a 
NI 
a 


as 
hl 


bf 
AL 


fi 
y | 
] 


i 


Hi 
i 
HH 
/\ 


aii 
Hi 


Ay 


: 


H 


il 
Hil 
TE 


| 
Wy 


Wh 


0 
0.01 2 3 5 673890.1 2 3 4567891 


W/H 


=( 1/8) 


144 €#XF44A—F/Light Emitting Diode 
4—1 TTLICtksAna 
5V Driving Circuit by TTL IC 


TD3400P TD3401AP 


OHH CARAT LH CART ‘ 
144—2 OP AMPtCGATEZ AUER RRA (OPEN COLLECTOR OUTPUT » a WHE) A 
/ Classification Indicator with OP. AMP.and Gate Combination ; 
T--15V ae ! 9500 


Vin O 


O~-15V aaa 
TA7504Mx3 1S1588x9 1/2TD3404AP TD3410 Px 


MIZLAFI LEN Wit 13V>Vieg Var, Vaz, Vrs >—-13V tH. 


144—3 TLR803 ($8120) RAE, Display Circuit of TLR 303 (S8120) 
21) APF Av 7RRAKSS LORBER 
] /» Static Display Circuit and Truth Table 
a 
d 


TLR303(S8120) 


DECIMAL 
POINT 
INPUT 


WR TRUTH TABLE 


DISPLAY INPUT OR 


ities ceo BCD TO SEVEN SEGMENT BCD ABCDi]abedef gi. 
RBI O DECORDER/DRIVER INPUTS 


So 
a 


TD3447AP 


RBI-RIPPLE BANKING INPUT 
RBO/BI-RIPPLE BANKING OUTPUT/BLANKING INPUT 


0 
1 
0 
1 
0 
1 
0 

1 
0 
1 


COF HF OC OR HF GO oO 
fo ee oe on <> <> > on) 
“HM erE OCC OO Coo o 
ec CoO OF OF OC OF oO 
SoCo OFF COCO CO CO oO 
Sco oc COCO COOH CO oO 
MK OoORSOoOrHFOOKHS 
BH Oe OO HM me em Oo pe 
oor coo OOF Ye Oo 
ocr COC CO COO Oo FH 


—=C 119 = 


2) FATS yp TERR 


Dynamic Display Circuit 5V 
TIMING 
K asso LC 2sA503-¥ 


TLR303(S8120) 


TLR303 TLR303 
(S8120) (S8120) 
> Ts id THT 
Besson 2 i eae eee Snes We a 
ee ——— 
A OR EER ETE DENS Se OA PRET eT 
Rx7 RBI-RIPPLE BLANKING INPUT 
R=120 RBO/BI-RIPPLE BLANKING OUTPUT/ 
+Vec(5V) O — BLANKING INPUT 
GND Oo abcdefes @ 
LAMPTEST © BCD TO SEVEN SEGMENT = wae 
O DECORDER/DRIVER 6 | INP 
RBO/BI © 


TD3447AP(TI SN7447AN#i24) : 
(14-4 TLR801 (S 8123) , TLR302(S 8124) Sees 
‘Display Circuits of TLR301($8123), TLR302(S8124) 


a Jy Ahad Zo) GND a 
1) AX F4 vAKRAK/Static Display Circuit 1 


DECORDER 
(MOS IC) 


OO AOrKhHIg 


TLR301(S8123) 


6 or TLR302(S8124) 
25V 


(2) SAS vy PREAMP Dynamic Display Circuit 


g 

{' DECORDER 
d (MOS IC) 
b 

a 


T3085 


TLR301(S8123) TLR301(S8123) 
or 
TLR304(S8124) TLR302(S8124) 


TLR301(S8123) 
or TLR302(S8124): 


CATHODE 
TIMING 


t 280982 


T3019 O—-5V 


CIRCUIT 


—C 180 )— 


“FRR THERE RR 


Quick Reference and Classification Table 


—(C181)— 


hFY+UAS | —BH BARS Y LS 2zys 
_ Consumer Use High Frequency Transistor 
as {e + /Si-Small Signal fs 


(S e 
i mh FB / Amplifier 36 ike FA Si-Large Signal 
OSC | 
0.55 TV AGCH# 2S.C372F ,2SA495 
2SA49(IF) ,2SA52(Conv.) ,2SA53(IF) 
BC Band Radio 2SC372F (RF, Conv, IF) 
1.0 2SC941( RF Sti HE, Conv.) ul 
/25C983  2SC788 
2SC372F (122A) (19H) 
2SC995, 25C996 2SC1168 
2.0 (237-TVHA) (27 5-TViRH) 
3.0 oa 
5 @ TV SIF 2SC380 TV, 2SC380A TV 
4i Yk Radio 2SC372F, 2SC394 
10 
2SC380, 2SC380A, 25C381( AF v + HH) 
20 | 
m _ TV PIF(HAB) | 25C394(RF MIX),2SC372F(IF) | 2SC372F, | 
# ME hoy yes 2SC482 


mw TV PIF(s—0 7) 


2 | TV PIF(USA) 
Bay. kFYYoN 


50 —j gp «TV PIF(HAS) 


25 C382,2S C383, C388A, 


(Ist.) (3rd) (3rd) 2SC481 


285 C785 


(MIX) (RF) 28C394, 
FM 2SC784 2SC786 2SK19 2SC481 3SK22 25785 
(RF) (RF) (FET) 
100° 
2SC994 
(CEH) 
500 VHF 2SC398(RF) 25C399(Conv.) 2SC385A | 2SC1164 
TV 3SK35 (FET, RF) s3SK44 ( SEH Ss BS FA) 
300 
500 
UHF 25C387A 
TV 2SC787(RF) 28101) 251230 $1230 $1003A 
1000 
2SC1193 2SC1200 $1166 
2SC1236 $1229 | coe 
$1182 $1201 
5000 


WANS Ol Tl BR BH Abt KS, 
BARBED F U7 TST VeRDLETF. /Sufix F indicate its family 


— (182 )— 


—KA ERR FY YS AZ, Consumer Use Low Frequency Transistor 


YY ogyvwe § > yy Y A ¥/YSilicon Fransistor 


; Vero (Veer) 
110V -120~300V 


Sy eraads 
Ray vAy 
Germanium 

Transistor 


i pa) 


Classification 


Collector 
Dissipation 
Pe 


> 1000 V 


H]NE TEMES: osc37g | | ZS KS0A 
25C1000 2SB439 
Voltage Amp,| ~200mA 2SC732 
Low Noi 2S A494 254493 2SB440 
ie *2SC1416A 


25C372F 2S B54 


“8S 7) He FH | 2SC733 2SB56 

Pre Driver 2S A495 ie 2SA562 

Small Power bas 2SB364, 365 
2S A509 2SB415 


(2849s 
2SA605 (28 497 
2SC509 
eee Gees eS aa! 25C983 
254498 2SC485 2SC484 
2SC496 2SC995 
eae (esc 2S A485 Ishsee | Fe 
eit 25486 (escrae 
foe 2SA682 
2S A661 


1.1~10W 


ee 
(Tc=25°C) 


2S A473 


2SCS15A 2S B461 
25C996 * 2S B463 


2SD130 

as 2SC782 
11~30W Gate ati 28791 bee 
(Tc=25°C) 2SB435 ree (50V) 2SD129 pecuna 

25A490 25C1168 

eoorog tt¥) 


25 C642 * 
25 C642A * 
25 C643 * 
25 C643A * 


KH A eee 2SC1004 « 
High Power 31~60W 2SC494 2SB531 2SC558* | 2SC1004A + 

(Tc=25°C) 2SC789 fae 2SC792« | 2SC1167 * 

25 A663 2SC1171 * 


25C1170B * 
2SC1172 * 

2SC1172A + 
25C1172B * 


i eee 
2SB530 2SD118 
ie ie pene ) 2SD119 | - ae 2SC1195 
& a 2SA679 | 
2S A680 ) 


*TVHGE/TY Deflection Use. 
CHIL AYAYIY -T*eAT. PNP/NPN Compliment. 


—( 183 )— 


MELE RIV SAS (SR) / Communication and Industrial 


Application Transistor (Classification Table) 


4y 48 / Classification YYaye ke yvyvA2z7(NPN)/Silicon NPN Transistor 
e un 


Basic Products 


A : 
PeMAX REE | AS 
Main Types | Subclassificatio 


2SC372@ 
2SC373@ 
25C980@ 
2SC980A@ 


fa it Ge | (fe RE OG 
High Voltage | Low Noise 


2SC780A@ | 2SC1000@ 


my KE 
High Speed 


m @ Kw 
High Frequency 


IcMAX 


NH K#its 


~100mA| ~200mW | 2SC372Q@F 2SC387A@ |2SC752O 


25C595@) 


2SC1380 


3503660 
~300mW otis 2SC367Q - 
25C982 


= sco 
~100mA | ~ 250m W 2SC400 9SC979A | 2SC395A /25C1380A 2SC587Q) 


Jamog [ews BY wo 


~400mA 


th. 
ae | 100 fs 2SC507 
ii ~ 300ma | 750mW — |2SC594 becca 2SC594q) 
= 1600 ” 280503 
& roma; ~S02mW | 2SC50R 2SC504 ep vory 
5. 25C509@ 
J 1~1.5A |~800mW oes 25C510 see 
x .  12SC512 
| ~ 128522 
| 10~30W | 25524 
x 1.5~5A | (nosey |28C822F — osniop 2S C833) 
ies 2SD103 
2SC519A 
Fajozq = [~50W @SC5I9AF | 2SC520A 2SD51N) 
es (Te=25C) 9SC521A 2SD5¢AQ® 
a : 2SD52 
~100W 2SD110 2SD52A@ 
wy ~~ 
gM Vitec POPE despit 2SD53q) 
2 2SD53AM 
~200W 28D113 2S D550) 
20~30A | remasc) [2SPHSF  logniss 2SD55A®) 
o7MHa# 150MHz 470MH2 = 700MHz# 
(4) REEERA (A)AEREER (o)SEREEA ({)RERREN (4 )ARREER 
sie Heo Low Voltage Use Low Voltage Use High Voltage Use Low Voltage. Use High Voltage Use 
f ee e A 2SC1237 95C998 2SC1378  2SC547 28C1001 2SC1196 pane 
eee ee 2SC1377 2SC1169 2SC1379  2SC549 2SCi120 — 2SC1197 2S C6008) 
High-Power 2SC1241 aSC551 2SC1121 2SC1198 
9SC1242 2SC555 9SC1L22A 
2SC1077 9SC1165 
BRME bY YAS 2SK15 eSK129 


Field Effect Transistor 
(FET) 


Microwave 


—(C184)— 


“4s OUFF x #® B ih /Basic Products 
pon eater R # mm & i es a: | 
Ba RRITT 6858 nh Subclassification 
2SA429@ 


2SC390-M 2S.A499 2SA522@) 2S5.A499-M 
2SA500F 
2SC400-M 2SA500 2SA522A® 2S A500-M 


2S. A503 
2S A503F 
2SC503-M 2S A504 2S A560 2SA503-M 
pecs 2SA509@ 2SA509@ S| sas as 


25C510-M 9SAS510F 2SA510 2SA516M) 2SA510-M 
2SC512-M 2SA512 2SA516A®) 
25C522-M 

2SC524-M 2S B502F ae 

2S D103-M 


i 


Low Noise 


mm it 
High Voltage 


2SA65 6 
ae otoeay | 2SAG56F 2SA657 
2SA65 8 - 


2SD110-M 
2SD111-M 


2SD113-M 
2SD114-M 


(#:) 1. 2SKI11, 12, 15, 18, 18A, 48iiN FB vV/N Channal FET 

2.@: SLBA )-—v boyy ay, 2H Hit (2-5B) 
®M: NHK-MARKREOh Fry Ae 

3. 2YT7YVAYINAbL GY + 2FX Compliment. 
2SC372@- 2SA495G, 2SC367Q@- 2SA467Q, 2SC400- 2SA500, 25C503F-2SA503F: 2SC510F-2SA510F 
2SC595Q)—2SA522Q, 25C560M—25 A560), 2SC516M—2SA516Q, 2SC516AQ)— 2SA516AQ 
2SB502F—2SD102F, 2SC519AF —2SA656F 

4,.0@ZHELOFU77 TV tEHbDLESF./Sufix F indicate its family 


WE LSB hoy SAY 


2A Silicon Transistor 


i i | (8 Fe le daa Be 
i Ei 


N P N . 
Vero >40V | Vce0<40V Vero >40V 


2SC1380A 
2SC1000© 


Frequency 
Range 


Application Remarks 


4E1.2SK12, 3SK28: 
2SK18, 2SK18A, 
2SK15 
Nt++ #IVF ET 
N channel FET 
2.@ : i8fse L#A 7) — 


AF 
(a-—F 4 
w WKB) 


~100mW 2S A493Q@x 


| Low Noise 
Amplifier 


2SC400 


2SA485@ | oc ayoo 2S.C595@) poCeiG YRFYERAP 

2SA500 Fe Aspen. | 2OCISe | | Secars 3.0) 2 NH K2eeea 

2SA529q) ISCIIIO: ‘| So cc gn He @b ere 2s 
28C373@ LIRR EO FIST 7 & 


28A495© VeRDLET. 


2SA500 2SA499 2SC400 poe Sufix E andicareite 
2SA522q) | 2SA522A@ | 28C367q@ | 23620 Family shown below 


2SA467@ 


2SC505F : 
3SC503 
Me es 254003 25 C560N) FONE aie 
4 FL ak She | oP BR) 2S A560) 25C510F 2SA510, 2SA512 
a a a 2SA504 2SA510F 23C504 2SC516Q) oSCSIOF - 
2 om 2SA509© 2S A516) 2SC509© 2SC516A®) Poo BeCee 
ere 2SA516A®) 2SC507 See 
0 P 2S A594 ° 
scillator 2SC522, 2SC524 
LF . 2SC5I9AF : : 
(41 FLU ) 2) 2SC519A, 2SC520A 
2SC521A 
aS COlIAF ge ene 
2SA656F 2SD110F Nea 
2SB435@ «| 28 B434@ sf aspa3sq __—s|: 2S DLISF 2SD113, 2SD114 
2SB502 xe 2SD51@ , 
2SB503 2SD52N) 2S A656F - 
9SD330) 2SA656, 2SA657 
2S A658 


2SD55) 
4 5. XEN dnflc Dv Tt Fil 
RBA dD CRS, 


25C372@) 


2SC980© 
ssaeso | asain | 20700 | ISCHOE, 
aSas2a | 2SAS224Q | ascsosq =| Berroa 


3SK28 


2SA495© 25C366@ 


mew gsasio, | 2saszzam |2scwoo” | 280501 
a oe 2SA594 2SC595@) 


2SC594Q) 
25C503 


F HF 
% eA pga) 


Amplifier SSA cK 2SC560Q) 
Oscillator 300mW 2SA510F 2SC510F 
300m | 2SA504 SSALIE® | 25C504 2SC516N) 


2SC516A® 
2SC507 
2SC594 
2SC522F 
2SC519AF 


2SA516AQ) 
2SA594 


25 A656F 


2S C547 
2SC555 


2SC998 
2SC1001* 
2SC1165% 
2SC1199 
S1230%* 
S1003%_ 


Amplifier 


2S C547 
Oscillator 


2SC549 
2SC597Q@) 
28C555 


25 C549 
2SC551 
2S C598) 
2S C600N) 
2SC1077 


2SC1120%— 
2SC1121*% 
2SC1122A% 


28C1193 
25C1236 
$1200 
$1201 
$1229 
$1182 
$1166 
2SC1200 
$1071 
$1151 


Microwave 


Use 


—( 186 )— 


Yyioay bev yvx2z9/Silicon Transistor 
———- — EEE AK Py 


Remarks 


P N Pp 
Vcr0< 40V | Vceo>40V Vcro< 40V Vero >40V >400V 


th we RY We SKi2. i 
{ib OL Pa 1.2SKY?2, 15, 18, 18A, 
fay x _ 2SC1380A Nf *UFET 
A) eae eke CDEC 100mW 25C1000@ N Channel FET 
: 2.@: dite Tk 7) — 
| YROYYAD (4 


iS Y@rtavvarzis} 
2SC780A@ ne Biel 
25C980G@ 2SC979 FNL re Ve 


LAs) 
2SC980AG 2SC979A 3.0) 2 NH KERR 


HQ AY YAS 
KBAR ED F777 = 
YeROLET. 
Sufix F indicate its 
Family shown below 


2SC505F : 
2SC505,2SB506 
a eneerrecrnenenennmmnn| = 2SASIOF : 
— lesaggg pero eeenel 
in = 2SA522A®) 
fill #4 TE Be 2SC510, 2SC512 
Logic qi a 25C522F : 
Circuit 2SC516A® 250522, 25C524 
| Controller = 2SC507 2SC51I9AF : 
2SC594 2SC519A,2SC520A 
2SC521A 
2SD102F : 
2SD102, 2SD103 
2SD110F : 
2SD110,2SD111 
2SD113F : 
2SD113,2SD114 
2S A656F : 
2SC395A 2SA656, 2SA657 
2SC400 2SA658 


5. IO ih BIS Da TZ, 
Saheb Rb ¢ 
28C779 as 
2SC833@) 
2SD51N) 
2SD52N) 
2SD53®) 
Convertor - 2SD55Q) __ 
az ov 
ee ee 2SC594 
= 2SC594@®) 
DC-DC 2SA504 
ay 7s — ¥| Amplifier 
DC-AC 
4A vx—9HR 
Regulator SA 
Convertor | tt $x ii oe ee 
Be it #254500 
Reference '2SA522@ 


2SD53N) 
2SD55) 
2SC779 
2SC833Q) 


C)Vceo> 400V 


—(€187 )— 


SRE RSL LAX (FET)/Field Effect Transistor 
pal / General Use 18/3 L344 Industrial Use 


Ke je) ie te 18 
Application Construction nn oe 
2SK19 FM#2—-+-—, RFSSb | 2SK11 fFayrt—-, A4yvyFVTINFLANEAL 


2SK15 | (GME 


3S K22 FMf2—-7+-—, RFE 
3S K35 RF, MIX, VHF8ta N Fv RNUMOSH 2SK18 FE By Dis (lA 
Nf +~ AVES 
(7 2 Tv) SETAE 
2SK18A 
2SK48 | (URE [NF vr aAVEAE | 
3SK38A | +a v7‘ 


a= oa YIVav bIYLAYH/Unijunction Transistor 
# 


| i ii si po 
Type Construction Application 


25H13 Si Privy TEN A+ 7-b SA 


| 2SH14 Si Pri y 9% HAY AP + mb RT 


| 2SH20 LY AI 7-H 94 -0—- 
| 2SH21 


x : i Fur ch Bo pana tes | 


| Type T heceaden Application 
Ge PNP @@i# O12 AIC EIR 
[wees [amie 


M8825@ 7 U4 IrMIAALEONEMEALTHE VET. 


N Fy RILFEATZ 


Si Privy + SU-+# 


Si Privy + Sv-+H 


AIC EAR. 


KEE, KEAHREE 


—( 188 )— 


I, AL vFvrIRBX4A— F/Detection Switching Diode 
Wik AGB | 
Application | Ge at BE fit | Geto Fk F 
Point Contact Gold Bond 


wot FE 
Vam (V) 


1S1314 
W1S2186 
1S1588 
1S1555 
1S1580 


1S1586 
1S1587 
182460 
181554 
1S 1553 
181579 1S1972-M 
151585 

1S 2461 

101~ 200 182091 
psa 1S 2092 
201 ~ 300 1S 2462 
301 ~ 400 18 2463 


Wi is PGE RE) mB ad th 
250m W If 


NHK 


Ree an 0226 .2A-M 10Z6.2-M 
1$2452~1S2454% 02Z6.8A-M 10Z6.8-M 


0227.5A-M 
02Z8.2A-M 


02Z10A-M _ 
02Z.9.1A-M 


02Z7.5A 
02Z8.2A 
02Z9.1A 
02Z10A 


02Z11A 
02Z12A 


02Z.12A-M 
02Z11A-M 


peal AD 


02Z13A 
neat 15228 

7 1$229 
02Z15A 


10Z18-M 


02Z18A 1223 ~ 235 Tay 
1Z24 

10Z22-M 

$x 02Z24A re 


10Z27-M 


— 18243 S285 1 289-M 
et wi 1Z43-M 
a ee: 1S244~247 15286 ~ 289 daa 
1S 248 18290 1Z51-M 
1$249 | S291 ZB M 
18250 1S 292 1Z62-M 
1$251 ee ee 1Z68-M. 10Z.68-M 
15252 18294 1Z75-M 10275-M ‘ 
(1$253 19295 | — 1782-M 102Z82-M 1S1540) | 
1S254 18296 | 1Z91-M 10Z91-M 
15255 18297 _ 1Z100-M | _10Z100-M 
_ a es, | 1Z110-M 10Z110-M 
100~120 | = 258 sues lace = | | 1Z.120-M _107120-M 181544) 
= 18259 18301 
1 140~170 1S303 1 1Z150-M 10Z150-M 


FNS i BE BETZ 
WEB IS OW CIHR BM Be CS 


—C 189 )— 


WEBS F4A—F/Variable Capacitance Diode 


MH 
(GOMEZ) 1 ~50 51~100 101~ 200 
4H Capacity(PF 


21~50 1S 1658 


Heat 34 F—F /Special Diode 
im i & U WH w&/Construction and Application 
sim 

SECZEETISECETIC 


$Y F4A—F/Mixer Diode 


rie 4%, /Type ea je 7 Construction Ai 3&/ Application 
I $1549 Si, Epi-pl, avy 47%) ¥v UHFi +, BARRK 


I S 2187 Si, Epi-pl, »ay 47%) + UHF’%y Fi x4 
$3006/ )—zx GaAs, Epi, Yay 47x07 L~X-7*y Fs %4 


| SEHR F | Light Emitting Device 
ELI 4A—F Light Emitting Diode 


TL RIS 805) 
eee ee 


FELRRBE/ Solid State Display 


[___#_a/tme dS 
7. 
oc 


7+ bFADVS—/Photo Coupler 


i %,/ Type HS i 7 Construction 
TLR501 — GaAs, Sipl 


Thermiste 
| @ & FAA pe Bis iti Rev 7 Nii a | 
| Type Application Construction Toshiba Mark Remarks 


GAT 1 A7K  2SB426 BRT Y a 7 URE RUD 

TONES 
ee 
| DA | Tr imate | Wars are | om | 2SBi89 Bak7>.7emmA | 


3# 7 Construction 
GaP.LPE 


i 3% / Application | 


RFRA 


FA y&/ Application 
DA Pay 


—C 190 )— 


WY RIFAA-—F Varistor Diode 
Conran 


Si, Epi-pl V =0.63~0.68V iS ABE A 


Si, Epi-pl V =0.595~0.645V iB HR 


V470382EwS | Microwave Semiconductor 
RGA FAR—KF, AFVYVTFVARY FIA—-F, PIN FLA—-F 
Varactor Diode, Step Recovery Diode, Pin Diode 


iy 4s FL Jad Be Be 
ESHE Frequency VHF -UHF v7 4,7 1 jk / Microwave HES 1) >) B/mm wave 
Application Band’ ot 


nae - | 1S 1551 IS 1561 

VERT > FRG 

1S 1552 IS 1562 
I OP Aa $3041 

IS 1556 

Frequency Multiplier S3041A 
TS1557 1S 1571 

Varactor Diode 


IS 1558 


1S 1572 
S3015A 
5S 3015B 
5 3046 
Step Recovery Diode S 3053 
Paral 7H — es 
ne dae le Be ae 
Tuning Varactor Diode 
SW., Jiv7H 

SW. PIN #4a4—>F 
Limitter pin Diode 
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Heat Sink Used 


400V Aa 1.2kV | 1.3kV 

SFOR2B41 | SFOR2D41 SFOR2G41 _— 
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SFIBIL | SFIDIL | SFIFIL [sno 

SFIR3B41 | SFIR3D4I SF1IR3G41 

SF3BI4 | SF3D14 SF3G14 [ 

SF5B12. | SF5D1I2. | SF5F12 | SF5G12 SF5J12 
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30 A SF30D11 | SF30F11 |'SF30G11 SF30J11 | SF30L11 | SF30N11 
50 A SF50D12 SF50G12 | sso SF50L12 
80 A SF80D11 SF80G11 SF80J11 | SF80L11 | SF80N11 
150A ed SF150G11 SF150J11 | SF150L11| SF150N11 


SF300G11 


SF300J11 | SF300L11} SF300N11 


SF800J23 | SF800L23| SF800N23 


SF800R23 
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SF500U24| SFS00Y 24 | SF500EX24 : 


SF1000EX22; 1000A 


Heat Sink Used 
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Classi- 
fication 


QO 


Type 
OROGNXZ31 
OROGYXZ31 
ORINYZ41 
GRIQYZ41 
ORITYZ41 
ORG}XZ33 
ORGLXZ33 
ORGOXZ33 
ORGUXZ31 
0$14 
0S18 
0225.6A 
0225.6A-M 
0226.2A 
0226.2A-M 
0226.8A 


-0226.8A-M 


0227.5A 
0227.5A-M 
0228.2A 
0228.2A-M 
0229.1A 


0229.1A-M. 


02Z10A 
O2Z10A-M 
O2Z11A 
G2Z11A-M 
G22Z12A 
02212A-M 
O22Z13A 
02213A-M 
O2Z14A 
02Z15A 
02Z15A-M 


—O2TIGA 


inte — 2 #2 “Type Number Index. 


LOAVES y 7 BRS COS SAEEBZIAI COX, TOMMALRLCHVI ET, 
KFYYAPIIWT, DENKFRASLDLET, 

I > te DSA RAY YAy Gi tifeTHA7)—-Ybhavyvny 

gue el: Ah AY Yay 
AR 74 FRCS CS AS LORS, Bekins S To SIO 
THEN EN ORECSR<( RE, 


To assist in locating desired types, all the various Toshiba semi-conductors 
described in this Handbook are listed in the following table, together with 
the page numbers. 
Regarding transistors, their application types are designed as follows— 

I: Transistor for communication and industrial use. 

No designation : Transistors for Consumer Products use. 


710 02716A-M 849 1834 482. 18241 
710 022184 508 1873 483 18242 
712 02718A-M 849 18734 483 18243 
712 02220A-M 849 1$105-M 848 18244 
712 02222A-M 849 18105 @ 845 18245 
716 022244 508 1$107-M 848 18246 
716 02224A-M 849 1$107@ 845 18247 

| 716 1B2¢1 708 18109-M 848 18248 
714 1B2Z1 708 18109. 845 18249 
472 1BZ61 ‘| 654 18144 521 18250 
474 10261 708 18180-M 349 18251 
508 10221 708 1$181-M 849 18252 
849 10761 654 1$182-M 849 18253 
508 1FZ61 654 1$183-M 849 18254 
849 16261 708 18220 504 18255 
508 16271 708 18221 504 18256 
849 16761 654 1$222 504 18257 
508 1201 708 18223 504 18258 
849 14221 708 18224 504 18259 
508 1/761 654 18225 504 18260 
849 TLE11 689 1$226 004 18261 
508 11261 654 18227 504 18262 
849 IN44A1 718 18228 504 18263 
508 INS2A1 718 18228 504 18264 
849 INO 481. 13230 504 18265 
508 INGIAI 718 18231 504 18266 
849 1N3193 632 18232 504 18267 
508 1N3194 632 18233 504 18268 
849 1N3195 632 18234 504 1269 
508 1N3196 632 18235 504: 18270 
849 | INEI1 689 18236 ‘| 504 | 18271 
508 1NZ61 654 18237 504 18272 
508 10E11 ‘| 689 18238 504 18273 
849 1832 | 482 18239 504 18274 
508 1833 482 18240 504 18275 
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| Classi- | ac. 7 TClassi- | ek es | Classi- | | | 


504 
904 
004 
504 
004 
904 
504 
504 
004 
004 
504 
004 
004 
304 
004 
004 
004 
504 
004 
004 
004 
506 
006 
006 
506 
906 
506 
506 
506 
506 
506 
506 
506 
506 
506 


a 


Classi- Page 
ston a8 


faim) Type | Paee[saty| Type [Pace 


18276 506 1S1644R 182617 652 2SA500-M 847 
18277 506 181845 126.8-M 850 2SA502 45 
18278 506 1S1645R 177.5-M 850 2SA503 49 
1$279 506 181646 118.2-M 850 2SA503-M 847 
18280 506 1S1646R 129.1-™ 850 2SA504 49 
18281 506 181647 1Z10-M 850 2SA505 38 
1$282 506 1S1647R 1211 511 2SA509 53 
18283 506 181648 1211-™ 850 || G 2SA509 @ 55 
18284 506 1S1648R 1212 511 |) I 2SA510 58 
18285 506 181650 1712-M g50 | I 2SA510-M 847 
18286 506 181651 1213-M 850 || I 2SA512 58 
18287 506 181658 1215-M g50 | I 2SA512-M 847 
18288 506 181829 1716-M 850 || I 2SA516 844 
18289 506 1$1830 1218-M 850 || I 2SA516A® 844 
18290 506 181834 1220-M 350 || I 284522) 844 
18291 506 181835 1222-M g50 || I 2SA522A 844 
1$292 506 181837 1124 511 || I 2SA560 @) 844 
18283 506 181838 1224—™ 850 2SA561 61 
18294 506 181885 1227-M 850 2S8A962 63 
18295 506 181886 1230-M 850 2SA594 65 
18296 506 181887 1233-M 850 2SA594-M 847 
18297 506 181888 1236-M 850 2SA656 68 
1$298 506 1$1890 1739-M 850 2SA657 68 
1$299 506 1$1890—202 1243-M 850 2SA658 68 
18300 506 1$1890—3A2 1247-M 850 2SA661 71 
18301 | 506 1$1890—4B2 1251-M 850 2SA663 73 
18302 506 1$1890-—6A2 1256-M 850 2SA679 76 
18303 506 181891 1262-M 850 2SA680 76 
1$1263-M 849 181992 1168-M 850 2SAG82 73 
1$1265-M 849 181892202 1115-M 850 2SA739 80 
181267-M 849 1$1892—3A2 1282-M 850 2SB54 83 
181314 485 181892—4B2 1291-M 850 2SB56 84 
1S1514-M 849 1$1892—6A2 12100-M 850 2SB189 85 
1S1515-M 849 181941 12110-M 850 2SB364 86 
1S1516-M ‘| 849 181942 12120-M 850 2SB365 86 
-181540@ 845° 181943 12130-M 850 28B415 87 
181542@ 845 181944 12150-M 850 28B434 88 
181543 @ 845 181972-™ 2SA49. 3 28B435 88 
1$1549 524 181973-M 2SA52 3 2$B434© 90 
1$1551 602 1$2091 9SA53 4 288435 © 90 
181552 602 1$2092 2SA429© 5 28B439 92 
181553 486 182093 2SA467© 9 28B440 92 
181554 486 182094 2SA473 14 28B461 93 
181555 486 1S2095A 2SA483 16 2$B502 95 
181556 602 182186 2SA484 19 2SB503 95 
181557 602 182187 2SA485 19 280366@ 96 
181558 602 182233 2SA486 19 280361@ 96 
181561 602 182234 2SA489 21 280372 100 
181562 602 182235 2SA490 23 280373 | 100 
1S1571 602 182236 2SA493 26 280312© 104 
181572 | 602 182237 2SA493© 28 286373 © 104 
181579 488 182452 2SA494 30 280378 109 
181580 | 488 182453 2SA495 32 280380 111 
181585 490 182454 2SA495© 35 2SC380A 111 
181586 490 182460 2SA496 38 280381 116 
181587 490 182461 2SA497 AO 280382 119 
181588 490 182462 2SA498 AQ 280383 122 
181643 633 182463 2SA499 AQ 2SC385A 126 
1S1643R 633 182615 2SA499-M 847 2SC387A 128 
181644 633 182616 2SA500 42 280381A@ 131 


Classi- Classi- 
on Le eee 


= Classi- 
EDs [re[SE[ eae 


2SC388A 135 280598 @ 844 2801193 2SK30A 440 
I 280390 139 280600 © 844 |} 2801195 2SK48 444 
I 280390-M 847 280642 | 226 |! I 2S01196 ; 2SK48-M 444 
I 280392 143 2SC642A 226 || I 2861197 3B761 659 
I 2$0392A 148 280643 228 || I 2SC1198 30013 657 
280394 152 2SC643A 230 || I 2801199 30013 657 
I 2SC395A 158 280132 232 2801200 : 30261 659 
280398 163 280133 235 2801200 : 3FC13 657 
250399 163 280134 237 2801236 3FD13 657 
I 280400 166 280135 239 || I 2801241 362C2 818 
I 2S0400-M 847 1 G 286152© 242 || I 2801242 363A2 818 
280481 171 || I 280779 247 || I 2801377 364B2 818 
2S0482 174 || G 2SC780A@ a9 || 2$01378 3G6A2 818 
950484 175 280782 253 | I 2801379 36012 | 657 
$0485 175 280783 253 || I 2$01380 36761 659 
2SC486 +175 | 2SC784 255 || I 2$01380A 33202 818 
280495 177 2S0785 255 -|+ 2801382 3)3A2 818 
280496 177 2SC786 262 2801433 3)4B2 818 
280497 179 280187 265 2801434 3)6A2 | 818 
280498 179 280788 268 2801435 3312 657 
I 280503 180 280789 D721 28D51@ 33761 659 
r 280503-M 847 2SC0790 274) I 2SD51A@® SLF II 691 
280504 180 2SC791 276 || I 28052 31261 659 
I 280505 184 280792 278 || I 2SD52A@ 31012 657 
I 280506 184 280193 280 | I 28053 @® 3N2C2- 818 
I 280507 187 || I 280833 © 844 || I 2SD53AQ) 3N3A2— 818 
280508 191 280941 282 || I 28055 @ 3N4B2 818 
280509 193 || 1 280979 2851 I 2SD55A @ 3NGA2 818 
G 28¢509© 196 || I 2SC979A 285 || I | 280102 3NC12 ‘| 657 
I 280510 199 || G 28980 © | 291) I 2$0103 SNFI1 691 
I 2SC510-M 847 || G 2S6980A© 2911 I 2$0103-M | : 3SK22 448 
I 280512 199 | I 280982 {2971 I 2SD110 3SK28 452 
if 280512-M 847 280983 300 | I 280110 D 3SK28-M 848 
2SC515A 202 280994 302 || I 2SD110-M 3SK35 457 
I 280516 @ 844 280995 305 || I 2SD111 | All | 3SK38A 462 
I 28C516A®) 844 280996 305 | I 2SD111-M 30F11 691 
I 2SC519A | 204 |} I 280998 309 || I 2SD113 5. 66013 662 
I 2SC519A-M | 847 2801000 314 || I 28D113-M 60013 662 
I S05 204 904 || G 2$C1000 © 1318] I 2SD114 6FC13 | 662 
I 2SC520A-M | 347 || I 2801001 | 322) I 2SD114-M | 6FD13 662 
I 2SC521A 204 2S01004 325 2SD118 GFXFI1 695 
I 280522 208 2SC1004A 325 2$D119 66202 818 
I 280522-M 847 || 1 2801077 327 280129 | §G3A2 818 
I 280524 208 2801079 330 280130 6G4B2 818 
I 2$0524-M 847 2801080 330 280234 | 6G6A2 818 
I 280547 211 || I 2801120 332 280235 66012. 662 
I 280549 214 || I 2801121 336 || G 2$0234@ 6) 202 818 
I 28¢551 OIF ae 2801122A 340 | G 280235 © 6)3A2 818 
I 280555 | 220 2801164 343 | 1 2SH13 : 6)4B2 818 
280558 221 |} I 2801165 348 || I 2SH14 6)6A2 818 
I 280560 1844 2SC1166° 352 || 1 2SH20 63012 662 
i 280587 844 2801167 354 || I 2SH21 | 61012 662 
I ISC5BTA®) 844 2801168 355 || J 2SK14 6LFI1 693 
I 280587-M | 847 || I 2801169 357 || ‘I 2SK12 6N2C2 818 | 
I 2St587A-M - 847 2S01170B 360 |} I 2SK12®) | GN3A2 818 
I 280594 223 2801171 362 || I 2SK15 | 6N4B2 © 818 
I 2S0594-M 847 2801172 364 || I 2SK15-M GNGA2 818 
I 280594) 844 28C1172A 364] I 2SK18 6NC12 | 662 
I -28C595Q) 844 28011728 366] I —-2SKI8A 6NFIT 693. 
I 280597 844 ~—- 2861173 367 2SK19 -43¢ 6OFII 7 693 - 
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Classi- | 
fication | 


Type 
10Z6.8-M 
1027.5-M 
1028.2-M 
1029.1-M 
10Z10-M 
10211-M 
10212-M 
10Z13-M 
10Z15-M 
10Z16-M 
10218-™ 
10220-M 
10222-M 
10224-M 
10227-M 
10Z30-M 
10Z33-M 
10Z36-M 
10239-M 
10243-M 
10247-M 
10Z51-™ 
10Z56-M 
10262-M 
10268-M 
10Z75-M 
10282-M 
10291-M 
10Z100-M 
102110-M 
102120-M 
102130-M 
10Z150-M 
120012 
120012 
12FC12 
12FD12 
12FXF11 
126202 
12G3A2 
1264B2 
12G6A2 
126011 
12)2€2 
12)3A2 
12) 4B2 
12)6A2 . 
12)C11 
12LC11 
T2LF11 
12N2C2 
12N3A2 
12N4B2 
12NGA2 
12NC11 
12NFIT 
120F11 
15CC11 
15CD11 
15FC11 


851 
851 
851 
851 
851 


851 || 


851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
851 
664 
664 
664 
664 
699 
818 
818 
818 
818 
664 
818 
818 
818 
818 
664 
664 
697 
818 
818 
818 
818 
664 
697 
697 
666 
666 


666 


Classi- 


15FD11 
220611 
220011 
22FC11 
22FD11 
250013 
250013 
25FC13 
25FD13 
25FXF11 
256202 
25G3A2 
25G4B2 
2566A2 
256012 
25) 202 
25)3A2 
25) 4B2 
25)6A2 
25)012 
251012 
25LF11 
25N2C2 
25N3A2 
25N4B2 
25NGA2 
25NC12 
25NF11 
250F11 
50LFI1 
5ONFII 
50QF11 
1501011 
150ND11 
1500011 
1501011 
150UC11 
250UC11 
300EXD11 
300FXD11 
3001011 
300NDI1 
3000011 
300TD11 
300WD11 
300YD11 
5OOHXB22 
8000021 
800YD21 
SO0EXD21 
S00YKD21 
SO00FXD21 
8000022 
800¥D22 
S00EXD22 
800¥KD22 
800FXD22 
16G0EXD22 
1600FD21 
1600FXD22 
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BW2—274 
BW2—22Z10A 
BW2—2711 
BW4—274 
BW4—2710A 
BW4—2711 
CW2—274 
CW2—2Z10A 
CW2—2711 
CW4—274 
CW4—2Z10A 
CW4—2711 
D21A 

D22A 

D33A 

D41A 

DG1A 

DSIA 
EW4—272 
EW4—274 
FW2—274 
FW4—274 
FW2—272 
FW4—272 
GU—3A 
GU—4A 
GU—s 
GU—6 
M8513A-0 
M8825 


M9202—15KV 
M9242—10KV 


S1003A 
$1010 
$1071 
$1151 
$1166 
$1182 
$1200 
$1201 
$1229 
$1230 


$1253, $1254 


$3006C 
$3006D 
$3006E 
S3015A 
$3015B 
$3016-R 
$3019 
$3019A 
$3019B 
$3020 
$3020A 
$3023 
$3028 
$3041 
S3041A 
$3046 
$3053 


Classi- 


826 
826 
826 
826 
826 
826 
826 
826 
826 
826 
826 
826 


900 || 


900 
900 
000 
000 
D00 
826 
826 
826 
826 
826 
826 
814 
814 
814 
814 
D902 
476 
719 
721 
061 
063 
967 
569 
572 
575 
078 
078 
081 
085 
~ 988 
607 
607 
607 
093 
593 
003 
609 
609 
609 
613 
613 
290 
603 
605 
605 
598 


a 


600 | 


Type 


$5092—4B 
$5092—6A 
$5102 
$9103 
$5104 
$5105 
$5106 
$8201 
$8202 
$8250 
$8250A 
$8250B 
SFOR2B41 
SFOR2D41 
SETA11 
SFIATIA 
SFIBI1 
SFIBIIA 
SF1B12 
SFID11 
SFIDIIA 
SFID12 
SFIFI1 
SFIFIVA 
SFIGH1 
SFIGIIA 
SFIR3B41 
SFIR3D41 
SF3B14 
SF3D14 
SF3G14 
SF5B12 
SF9D12 
SFOFI2 
SF5G12 
SF5J12 
SF10B12 
SF10D12 
SFIOF12 
SF10G12 
SF10)12 
SFIOL12 
SFION12 
SF16B12 
SF16D12 
SFIGFI2 
SF16612 
SF16)2H1 
SF16)4B1 
SFI6J6A1 
SF16)6S1 
SF16)12 
SFIGLI2 
SFIGN12 
SF1602H1 
SF1606S1 
SF16012 


SFI6R12-121 


SF30011 
SF30FI1 


Pie 
12a 


1 724 
fe es) 


Ped 
729 
731 
(32 
613 
615 
611 
611 
611 
733 
733 
735 
738 
139 
738 
74) 


| 735 


738 
741 
735 
738 
735 
738 
744 
744 
747 
747 
747 
750 
750 
750 
750 
750 
753 
753 
753 
753 
753 
753 
753 
756 
756 
756 
756 
819 
820 
824 
821 
756 
756 
756 
819 
821 
756 
827 
759 
759_ 


Type 
SF30611 
SF30)2H1 
SF30J4B1 
SF30}GA1 
SF30)6$1 
SF30) 11 
SF30L11 
SF3ON11 
SF3002H1 
SF300651 
SF3OR11 
SF50D12 
SF50G12 
SF90J2H1 
SF50)4B1 
SF5OJGAT 
SFSOJ6S1 
SF50J 12 
SFOOL12 
SFSON12 
SF5002H1 
SF5006S1 


— SFSORT2 


SF80D11 
SFB0GII 
SF80)2N1 
SF803481 
SF8OJGA1 
SF8O6ST. 
SF80J6S3. 
SFBOIIT 
SFBOLIT 
SFBONTI - 
SFBOQ2HT 
SFROU4BI 
SFBOUGAT 
SFB0Q6ST 
SF8ORTI 
SF8OUTI 


SFISOGIT 
-SFISQJ6A1 
- SFISO)6S1 


SF1SO06S1 
SF150)2H1 
SF150)4B1 
SF1ISO)6S3 
SF150)11 
SFISOLI1 
SFISONI1 
SF150Q2H1 
SFISOU4BI 


SFISOUGAT 


SF150011 


SFISORIT 
-SFI50S11 


SFISOUII 
SF300611 


SF300)2H1 - 


SF300!4B1 
SF300)6A1 


759 
819 
820 
824 
821 
799 
159 
759 
819 
821 
759 
761 
761 
819 
820 
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821 
761 
761 
761 
819 
820 
761 
764 
764 
819 
. 820 
824 
821 
825 
764 
764 
764 


819 | 
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824 
821 
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767 
824 
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767 
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SF300J6S1 
SF300J683 
SF300)11 
SF3O0L11 
SFSOONT1 
SF30002H1 
SF300U4B1 
SFSOOUGA1 
SF30006S1 
SF300011 
SF3O0R11 
SFS00S11 
SF3O0UT1 
SFS00EX23 
SF500U23 
SF500¥23 
SFIOGOEX22 
SFR16) 4BB 
SFR16J6P1 
SFR30) 4BB 
SFR3CJ 6P1 
SFR50)4BB 
SFR5OJ 6P 1 
SFRSOQ6P 1 
SFR80) 4BB 
SFR80) 6P1 
SFR80U4BB 
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SFRI50)6P1 
SFRI5OU4BB 
SFRISOUGP1 
SFR300) 488 
SFR300)6P1 


SFRIOOU4BB 


SFR300UG6P1 
SH5B12 
SH5D12 
SH5F12 
SH5G12 
SH5)12 
$H5) 12-421 
SHI6BI2 
SH16D142 
SHI6F12 
SH16612 
SH16H12 
SH16J12 
SH30D11 
SHSOFI1 
SH30G11 
SH30)11 
SHSOLT1 
SHS0D11 
SHSOFI1 
SHSOGTT . 
SHSOHT1 
SH50) 11 
SHSOLI1 
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825 
770 
770 
770 
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820 
824 
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770 
770 
770 
770 
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Oo 

823 
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822 
823 
822 
823 
822 
823 
822 
823 
822 
823 
822 
823 
775 
775 
775 
775 
775 
827 
778 
778 
778 
778 
778 
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782 
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785 
785 
785 
785 | 
785 
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SH80611 
SHBOHTI 
SH80)11 
SH8OL11 
SHI50D11 
SHISOFI1 
SH150611 
SHTSOHT1 
SH1503 11 
SHISOL11 
SH300011- 
SH3O0FI1 
SH300G11 


—SH300HT1 


SH30011 
SH3OOLI1 
SH400L23 
SH400N23 
SH400R23 
SM2B41 
SM2041 
SMBBI4 
SMED14 
SMBG14 
SM10D14 
SM10614 
SM30012 
SM30612 
$-§X1 
S-6X2 
S-6X2A 
S-GX3A 
$-6X4 
S—GX4A 
S-6X4B 
S-6X5 
S-6X7 
S-LX2 
S-MX2 
$-SXI 
TLRIOI 
TLRI02 
TLR103 
TLR104 
TLR301 
TLR 302 
TLR303 
TLR304 
TLP501 
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VG-206B 
VG-2078 
VG-211B 
VG-216 
VG-221 
VG-236 
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793 
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797 
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805 
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625 
625 
625 
625 
627 
631 
630 
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542 
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546 
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2SD110, 2SD111 -------e- ee All 
2SD113, 2SD114 «+--+ 415 
QSD118, 2SD119 ---+-+--++5 419 
280129, 2SD190 ----:---++-- 421 
2SD234, 2SD235 «-------+-+ 422 
230234 G, 280235 @-:---- 424 


SHRUBS VETS Aas 
Field Effect Transistor 


2SK11, 2SK12, 2SKI5. ------ 426 
QSK1B, ISKIBA «--e-eeee 435 
ISU ind ocisatacasdietn: 436 
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hssoeemetenennertes 2SA49, 2SA53 


OAM A igiéta rk Unit in mm 
© AM. IF. Amplifier Applications 
© 455kHz ORKATEE DAE CUMAPG) aikKxXV\., / Unilateralized 
Maximum Available Power Gain=42dB(Typ.) (f=455kHz) 
© 25A49 (LAIBEIS, 2SA53 HEREC LED, “The 2SA49 is intended 
for lst IF amplifier and the 2SA53 is intended for 2nd IF amp- 


lifier use. 
mKEM Maximum Ratings (Ta=25°C) 


Characteristic 
aV7R +N ABE 
= 3 y Re SN ATBVEEC 

UP BBE 


energie 


avy zIBR 3. ‘Collector 
FES QR JEDEC TO-1 
PRA Rn EE 


Characteristic Test condition 


aVIR Lehre Ico ; Vop=—18V, Iz=0 
miyR Lem Rv Tego Ves=—12V, Ic=0 

_ 28 A49 ; — ~~ Vor=—6V 

te TS 4 et 25A53 __ Ig=1imA, f= 270Hz 
NMS SS is iS 2S A49 fe Vga —6V. ip=imA 
25A53 |. _ f=455kHz 

avIZHVRES Cop Vop=—6V, In=0, f=1MHz 
~— ARKDS 0 HET Vce=—6V, Izs=1mA, f=6MHz 


Characteristic Symbol | 2S A49 
PIAS RIERA - Bic = 4 | moa! 
AH#AE Cie 350 
WET KF SRY A [__ Lyre i 27.5 
PURE T F 2 RY AREAS Gre —95 
WRT Fi avn | ly’rel / 17 
WRT Fs Y ARCHES Oe — 6 
WH aAY RI RYA Boe 12 
pares one a 20 
BREE RG ~ UMAPG 42 ~CO™”W 


Common Emitter 


9S A52 -% & FWUVIILPNPSSEABLIYYUAY 
YAY iL : ‘GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


OAMARA Eis Unit in) mm 
Oo AM Frequency Converter Applications oaees : 


o BRAK SV. 2: Go=32dB (CTyp.) G€=1MHz) 


BKEK Maximum Ratings (Ta=25°C) 


: Characteristic 7 Symbol | Rating — | Unit 
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miy K+ N— AE VeEBO V —_ 

2UD Bit Ic) mA 

miy SRV Te mA 

aVva7RIBR . Po my 

CLL ee | me °C | 
°C | 1. Emitter 


PRACT RE | rate 
> Me é 2. Base 
| 3. Collector | 
| JEDEC °  ‘TO-1 
TC+1, TB-1A 
TOSHIBA 2-6 


Qn Electrical Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition 
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Si yk Leb eit ~ |” Tego Vep=—12V. Ic=0 fo _ —10 BA 
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SUP RMD SE | “TC | .Ves=—6V, In=0, f=1MHz mae eet: — | pF 
arr Ty el ie / Vou=—6V, In=1mA, f=6MHz mea 30 | 160 | & 


y 3% _y Parameters (Typical) (=: » # #8, Ver=—6V, In=0.5mA, Ta= 2m 
f= 455kHz 


Characteristic _ | 
ADAY EI RIYA ee oe | Lie 


0.45 | 1.8 mo 
AWARE Cs 470 30 | pF 
2 er — Adel | ac 83.4 a 
MSE T FS ok YARDS | Ore 95 4 —104 : 
SRT Fa iyeel (an 6.7 =| mS 
WRET FS a vy ARLHS - | Ot0 —7.5 —27 : 
WV RIA | Zoo “a AD its 


HDS 20 


Characteristic f= 455kHz 
ABBY EIRYA os) mv 
_ ADEE 800 pF 
PARE Fi RzvA 99 pe 
wR 7 Fi Y ARCA “go ‘ 
WEBET Ki RY A | 32.5 me 
WET, FS 2 Y ARLES —13 ‘ 
HYaVRIRYA 28 1X6) 
HDA 30 pF 


Common Emitter 


LUNYPNP=BERILD—T+HBbRIY YAY 2SA429@ 
SILICON PNP TRIPLE DIFFUSED PLANAR TRANSISTOR i a 


O-I7VEAIAR OBBEA »yFU7R oe HELA YL 
© Nixie Tube Driver Applications e 3 Industrial Applications 


Unit in mm 


© High Voltage Switching Applications 


— e ERITEE CHT: Veso=—150V 

7 Vcro=—150V 
(@ 2C780A@LEAYVAIVAYEVE i b+, “Complementary to 
~ 28C730A@ 


ixAT# Maximum Ratings (Ta=25°C) 


Characteristic " Symbol Rating Unit _ 
2U7 +S ARAL Vcso —150 vo 
2VI7R>+ ai, *RBE VcEo —150 Vv 
ee ARISE as VERO : —5 V a 
ZUR aii Ig: | 30 mA 
Sy 2 eee ees ees eee ees eee 1. Emitter 
aUz7 RIB i Po 150 mW Cues 
EG HEE cht ea | 125 ae . 
CRETE | Shc ae —55~125 °C 


SS aotekE Electrical Characteristics (Ta=25°C) 


Characteristic Symbol |- Test condition 
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apo RWPAE ‘om Vos=—10V, In=0, f= iMHz | — 7 pF 
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Ic-Vce (Low Voltage Region) 
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© High Frequency Medium Power Amplifier Applications Industrial aeppucations 
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ixA 4 Maximum Ratings (Ta=25°C) 
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© Audio Power Amplifier Applications © Output Stage Application of Car 
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© Audio Power Amplifier Applications 
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© Medium Power Amplifier Applications 
e WHE DEV. ¢ Voro=—110V (2SA484), Voro=—80V(2S A485) 
e 25C484, 29C485, 28C486 av PV AYR IV CHU HiFi 7v 7op 
WEB L Et “Complementary to 2SC484. 2SC485 and 2SC486 
Suitable for Driver Amplifier of high power Hi-Fi system. 
EAwH Maximum Ratings (Ta=25°C) 
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Acecrding to the value of hpy, the 2S5A484, 25A485 and 2SA486 are classified as follows, 
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© Small Power Amplifier Applications 
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According to the value of hr,g(1), the 2SA661 is classified as follows. 
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According to the value of hpr, the 2SA663 is classified as follows. 
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mi yk + RAE ~ Veo = nM 
SUD RG Io —12 A 
ziyxe¥ ||©—)0U™~*~dCd 2 | A 
aU 7 HBG (To=25°C) Po 100 Ww! 
eS  t—“‘“‘<‘i;‘SrY 10 ~Cté*«<A(‘(‘é‘CS’ 
(RALTBIE Pe —65~150 re 
SAE 


Electrical Characteristics (Ta= 25°C) 


LYNYPNPLEFY#FY7IWAVBRAIVYVAY 
SILICON PNP EPITAXIAL MESA TRANSISTOR (TENTATIVE) 


Unit in mm 


2. Emitter 

Collector(Case) 
JEDEC 
EIAJ . 

TOSHIBA 


TC-3, TB-3 
2-19A 


Fes VyX AC6C BEA 
Mounting Kit No. AC6C 


Characteristic Test condition 
3UP®L ei ei Tczo Vos=—50V In=0 
miy & LB Rut [=BO Vans = 5V,. eo 0. 7 
Ne ee ee hrx(1) * Vce=—5V, Ic=—2A 
Ete tags ~hre(2) Wee ee ee ee 
aV7H +23 X/RORNEE | Vou(sat) | Ic=—10A,Ip=—1A 
AeA iy FRR | Ven | Vor=—5V, Ic=—10A 
Roy ov aye OC~*dYS*Cif ~ Vor=—5V, Io=—2A 
—av7 epee | Co | Vos=10V,Ins=0,f=1MHz 


— | —100 pA 
—|—100 | 2A 
— 140 
ae ae 
— 3.0 | -¥ 
= 1-35 | Vv 
(6 | — | MHz 
| 900 |. DE 


* bre (ICL DO PROL 5A LAME RUCH DET, 
According to the value of hys(1), the 2SA679 and 2SA680 are classified as follows. 


Classification | Min. | Max. 


2S A679—R 
2SA680—R 40 80 


2S A679—Y 


2S A680—Y 70 140 


os FG ies. 


2SAG79, 2SAG80 


Ic-Vze(Low Current Region) 


Static Characteristics 


Common Emitter 


100 
5 
6 


(V4) °-l MBE erase 


IH 
id 
mae 
yxy 
~ 
vt 
H 
yx 
yA 
a 
n 


Hep 
Ee 


* 


nx an Ip (mA) 


Vez (V) 


y 2 Heh 
Common Emitter | 


a a ple tt a 


y OPER Vee(V) 


_ 
~ 


w—A+ars 


Pc-Tc 


wo FES 
Common Emitter 


oS 
Lie) 


i 0 a a 
Rea woes me 
al a Oi 
oe cle ele ele 
SS eee 
oe a al 
SSSSeSSSeReer An 
CEE 
i i as 

PEEP 7 
a, 
PERCE 
HERE EEE. 
a 
i 7 
eer 
mie PIRICIEIa ete ale 


Loe] ot 


~ 


(M) °d ¥H4 G1cky 


ones " 
Hy 
| 
| 
5 


fo] 
oa 
re 
|_| 
a 
3 


att ° 


37 9 #€iie Te (A) 


fie 
i 
i 
! 
Hi 
0.1 


Ree ee 


eee Te (C) 


— 77 — 


2SA682 YVYUAYPNPLE SFY 7 WIL —-FBRAIYVAYV 
| SILICON PNP EPITAXIAL PLANAR TRANSISTOR 


OfS7iER ObkRIgIER ; Unit in| mm 
© Medium Power Amplifier Applications © Driver Stage Amplifier Appli- 
cations 


e SiN: CTH : Vezeo=—80V 
emi Hi-Fi Amp. OikeCwmLET. 
e28C1382La2avA7V AYR VCE YD ES, Complementary to 2SC1382. 


mATR Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating | Unit 
avVIAIReN-ARIBE Vcso —80 V 
2voR+ ari y RRB Vcro —80 V 
miyk+-ARSE Veo ed V | 
mamvVUIAR Beit Ic —750 mA 1. Emitter 
aS a RRR RR ese aa acai 2. Collector( 3) 
2 oy REE Iz 750 mA 3, Base 
aus ZIBB Pe 800 mW 
Berta SS Ts ere ee a EIAJ 
tReet Tste —65~150 °C | TOSHIBA 
K MANDA BLAU RICE RSN CES, Tey) ve ACSC & BB 
The inside metal of dotted line is connected to collector lead. Mounting Kit No. AC46C 


BAA Electrical Characteristics (Ta=25°C) 
Symbol | 


Characteristic Test condition 


- Ico Vcesg=—30V, Inr=0 — = aaa Ps BA 
he Geo Tero Vor=—80V, In=0 ee es 10 | A 
=iy Leet ie Vres=—5V, Ic=0 es as 1.0 | 2A 
ree in bret) * | Vor=—2V, Ic=—150mA 70 | — | 240 
hrx(2) Vce=—2V, Ic=—500mA AQ a ‘aie 
2U9R- xi y FEMME | Vertsat) | Ic=—500mA, Ip=—50mA = aes ere V 
A-A+ mi y SBE =  Vor=—2V, Io=—500mA ee ees eee V 
GYSYa/ AU C*d:COED ~~ Ver=—2V,Ic=—150mA  =~=)—0 |S 50 || «100 | SS — +| MHz 
aU SHR OCO™ Lo — Vos=—10V, In=0,f=1MHz | — | 15 | — | pF. 


* hr) tckro, PROLGCAMAL, Bie UTH)O ED, 
According to the value of hrys(1), the 2SA682 is classified as follows. 


Classification | Min. | Max. 
25 A682—O 70 140 
2SA682—Y 120 240 


ES ROSIE bre 


tea Lo 9H Po (W) 


~“— ARC 


Static Characteristics 
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Be eal 


cree eh 
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x IV7s-: 
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een ae, re 
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| ° 
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IU7 # Wiig Ic (mA) 


on | me il — 1000 


100 
AUBRIBEE «Ta (‘C) 


75 


2SA682 


Ic-Vce (Low Voltage Region) 


Diy YEH 
Common Emitter 
Ta= 25°C 
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& 
a) 
ie 
: j 
; We 
aR 
aN Y/ 
n MA 
lL 
a 
0 —] —2 —-3 -4 —5 he 
AV7F7+Li vy Ver (V) 
Ic-Vpz (Low Voltage Region) 
100 
Ds y Y Reh 
Common Emitter-—— 
Vce=—2V 
i + 
~~ reese es 
* TPT EET Pt yf 
2 i 
Basen 
XN —40 
y 
SL tine 
HERE HAHEE 


Spee 


0 —0.2  —0.4 —0.6 —0.8 
“—A+tS y SRE Vee (V) 


—1.0 


2SA739 


YLYAYPNPH=BEMAYBRIYYVAY 


SILICON PNP TRIPLE DIFFUSED MESA TRANSISTOR(TENTATIVE) 


OSBBEAyFUIR 
© High Voltage Switching Application 


BINH Ct : Voeo=—400V 
° MAIB AYN aue 


BAER Maximum Ratings (Tc=25°C) 


Characteristic | | Symbol 
Se oe A fa SE Voso 
aU arR == 2 y &/RRREE Vczo 
mi yk) N-AMBE Veo 
ar K Ey Te 
nd y RB ls 
~ ees ABH Tp 
2 Uo RIB Po 
OE _T; 
AAI Tate 


Fe SOA ee RE Electrical Characteristics (Ta =25°C) 


Characteristic 


: Vor(sat) = —1.5V( Max.) 
Uc= —1A, Ip=—0.2A) 


| 12/8 LMA 
Industrial Application 


Unit 


in mm 


Rating Unit 

—400 a 

cS SAO. Vv 
— | Vv. 

—3 OA 
a ee ae or 
a4 a laa 

50 WwW 

10 | OC erie Gee 
= 65-150 °C 


JEDEC TO-3 


EIAJ TC-3, TB-3 
TOSHIBA 2-19A 


TF 2 VLAC6CA3EA 
: Mounting Kit No. AC6C 


Test condition 


| Symbol 
27s Lehre | . 


VIS Le lose 
eS ee Ce Tes 
2UIR +s y PIRERE BV czo 


et tt A A tN 


oes ** 


ears Cop 
AY ROVE RB ton 
C2. | See ee 
Fie] | PRFSTEI tr 


ion (sat) 
Ver (sat) 


Vos=—300V, In=0 — | —100 nA 
Vises=5V i Io= 0 — —1 mA 
Ic=—10mA, Ip=0 rs ens ae 
~ Vor=—5V, I¢=—0.5A — 300 
Ic=—1A, Ip=—0.2A ae ee: V 
Ic=—1A, Ip=—0.2A = (| Ou6 V 
oa ae 100 | — | pF 
— 1.0 
Fig. 1 2.0 BS 
1.0 


* Pulse Test : 
Fig. 1 24 y»F>- SRHAAEEaR 


Switching Time Test Circuit 


100.2 


Ves=3V 


Pulse Width<300ps, Duty Cyclex22% 


Output 


Vee= —~25V 


12 


Ico-Vcz (Low Voltage Region) 


Livy Fk Sh 
~ Common Emitter 
Tce= 25°C 


Te PEE : 
_ ee Paes 
eZ 
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BR BST hee 
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=3 —4 =6 = 
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vt EE hre 
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IU79 +23 y TRAE Vee (V) 


hre-Ic 


Seer Saas ae Rie 9 ee eS 
eect o 


a oe 


—0.03 -0.05. —0.1 
aV727 Rie Ic (A) 
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100 


“DUD FR Ie (A) 


Ht 


— QSAT39 


Ic-Vcz CLow Voltage Region) 


-Common Emitter 


hre-Ic 


ed cee 


TiN 
es 


a7 9 iE Ic (A) 


gl. — 
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—0.25 —0.50 —0.25 —0.50 —0.75 1.50 
N-A+xuS y TRIBE Vee (V) 


-28A739 


Vpx(sat)-Ic 
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3 3 
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ty ae W 
We = 265 owe tw 
—_—— = — eau er ge 05 
ee et oe 
= as i Soe | = 
ec (a a eo 2B ame O00 2 
a ht HT ao : 
« LoL TT bo 
~0.1 1 =r 
0.01 — 0.03 —0.05 


IVA77-xzity PHBE 


av? ee Ic nt 


Vecer-Ree 


en Ta= 25 ‘c 
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—s0ol =e. 
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an St i Sere 
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Fa We 
er ee ae at LL 
Ca a Ws Oa oe 
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eC eee 
300 1k k 00k 00k 


AH-Re ne eae Ree (Q) 


é 
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Derate Lineary Above 
~ Duty Cycle =0.01 


—30-—-50 ~—100 
QavIAH°exRSEyAHBE Vee (V) 


— 300 — 500 — 1000 


FWVAVYLPNPSSBSQEbhIVVAY 2SB54 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


OR AR BEER 
© Audio Voltage Amplifier Applications 
elkHz DOB HFIRDS 45dB (Min.) Bones, 


¢ 25B56 BRA y Ya SVE O ie AC LE >. 7 Recommended for 
Driver Stage of 2SB56 Class B Push-Pull Amplifier. 


Unit in mm 


KTR Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating — Unit 

avy Rk +N— ATS Veo —30 V 

SD Bs: te ag a oka) Vcer —20 V 

mi yk N- AMEE | Vero = 12 Vv 

aVI SBI py 150 mA 

=i y RR Tp 150 mA 

avy RIB Po 150 mW Aa gl 
dee etl BE 7 Ty 75 ry. 3. ‘Collector 
(aA Ta RE | | Tse —55~85 cc 


TC-1, TB-1A 
TOSHIBA 2-6 


SAA Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition 


AVIX_oMBM Vice = 30, I~n=0 
=iyX Leb eit S VigeeioV. 620 


AME Fa a Mig aS 
bIVLY a VIRB 
2VIZFHVRBE 
“AGRA 0 ET a 
RA VCH-#VA CHE) 


Vce=—6V, In=1mA, £=270Hz 
Vor=—6V, Ie=1mA 

Voe=—6V, In=0, f=IMHz 
Vcr=—6V, In=1mA, f=6MHz _ 


(EE CATED are 
a i = ; 
WME DIAS CHASE ‘f1) oe f=270Hz 


HT RFs BRYA CATBERO 


Po-Ta 


aaa E HE 
ECHR EEE 


° 


ta v7 7H Po (mW) 


pmia Ta (C) 


FLVHILPNPSSEAEbIVYURS © 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


OR AR) BAR 
© Audio Low Power Amplifier Applications 


Unit in mm | 


BRA» Yo TEE C3I00MWHbHEDS. /300mMW Output in Class 
B Push-Pull Operation. 


. FUADHVAICMLET.S Recommended for Output ‘Stage of 
Radio Receiver. 


| BATH Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating ~ Unit 
aVZ7 e+ <— AfelReFE Vocso a 
aVI7R+ mi y FER 
(Rer=5kQ) ; Vcer 
ml y R +N ALIBEE Veo 
aUd eB. Ic 


1. Emitter 


= y OS Iu 2. Base 
VIRB tB4 3. Collector 
: JEDEC TO-1 
Seer Him | 
——- : EIAJ TC-1i, TB-1A 
PAT BE 


| TOSHIBA 276 


XA Electrical Characteristics (Ta=25°C) 


| Characteristic Test condition 
AVISZ L_eoMBit 


Iczo Vos=—30V, In=0 — | — | -14 [ BA 
iy X Lei Sue Ingo Vis=—12V, lce0 oe ee ie. 
2aVI RBI (Fig. 1) Ic Vec=—1.5V 27 50 70 mA 
ERNE A) eee linee Se hre Voe=—1V, Ic=—50mA — 80 oe 
AAs =i y RABE Vir Vor=—6V, Io=—1mA —120 | —135 | —155 mV 
hIYVYY g VRE fr Vce=—6V, Izs=1mA | = I se MHz 
2VISHWDABES | Cos Vcos=—6V, In=0, f=1MHz — 35 — pF 
S— AGRA » HRT Ipp Vce=—6V, Inr=1mA, f=6MHz | — 120 oe Q2 
Fig. 1 vt I ciel 

ig. 1 AVUIRE c il 
USES ee 
Ig Test Circuit Bema 
© tims te 7 RH “J : 
240 4 ic £9 10em2X Imm 
NPWS = LARC 
ROT Rt 
= Pace N betel dace 
c PRIN lo ee 
oO REL CARSeARAeRSeS 
Sige) lS SW 
K ERRARRRERER 
ba NELLA L | 
xa 
S399 BAUanee 
5 POC RETNCT 
n fa EKA 
te oN ERP Leela 
- NUMAN CEE] 
! Nee er 


Bee w 
eo Petia ae Ne NL eee 
a np NN PN eg 
pe NN st 


Pale sled eI hl abot 
po Neg 
Be eee we) ARSE 
0 40 60° 8° 100 | 


ARLE Ta ('C) 


AWVATLPNPASERH hb IVYUAY 
‘GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


2SB189 


OARS ABER 
‘© Audio Medium Power Amplifier Applications 


Unit in mm 


BET» Yo 7ARECHHD 400mW BHiES.,/400mW Output in 
Class B Push-Pull Operation. 
eFVADKHRITIALEt, Recommented for Output Stage of Radio 
Receiver 


BATH Maximum Ratings (Ta=25°C) 


| Characteristic Symbol Rating Unit 

2VIR+N- ABE VcBo 0 V 

Sly K+ N-— ABBE VEBO —12 Vv 

aU? BH : Ic —250 mA 
eee ey z Pe it | Ie 250 mA 

2D BEBE | Po 250 mW ee tig 
a a a . Base 

fac fy a BE a i 4 75 a 3. Collector 

Pe AF Tia BE Tste —55~85 °C 

TOSHIBA 2-6B 

STAs Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition Min Typ Max Unit 
2UV7R Leet Icgo Vcs=—25V, In=0 : — — —14 aN 
=miyk Leh BITt TEBo Vep=—12V, Ic=0 — — —14 pA 
EL Dit as ie PS hre Vce=—1V, Ic=—100mA AQ - 75 145 
L -e Wr EL fab Vcs=—6V, In=1mA — 1 — | MHz 

N-A-mxmi y SRE VBE Vcsp=—6V, Ic=—2mA —0.130 |—-0.155 |—0.180 V 
Static Characteristics Pc-S: Veo 
300; 


cpo=10uA * 
th= 0.2°C/W 


HHA A EE 
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oo OHH 
pPele hE pepo eg 
L{t tt tt tt Tt 
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feb SCINTING ETT 
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aAvVa7ys oa y 9 ll 
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a 


N-A+m 


g 
a 
a 
=a 
a 
= 
a 
a 
a 
a 
a 
CI 
a 
a 
a 
: 
| 
a 
: 
a 
a 
a 
bai 
a 
a 
s 
a 
a 
a 
a 
a 
_] 
» 
a 
a 
Co 
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28B364, 2SB365 [GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


OR ARB AtSte | 
© Audio Power Amplifier Applications 


“BaF yr 2 SVEHECHD 800mMW Boh ES, /800mMW Output in 
Class B Push-Pull Operation 


° (SEEK RED BEN Cl Ed, “Excellent Collector Current 
Capability in Low Voltage Region. 


EAT Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 
IUIR +N ARE | = 20—COC~«*Y V 
= ly B+ N— AlRBEE 12 a 
2? 2 abit — 400 mA 
= 8 y 2D 400 mA 
eo a 7 
ae St ei ees = 
—_ ae a = | TC-1, TB-1A 


TOSHIBA 


* 100x100xImm 77 2 = 7 AWAKE ve eR APRA-1eAV KES, 
Unit mounted on 100x100XImm Al Heat Sink with Toshiba RH—1 Holder. 


SSA Electrical Characteristics (Ta=25°C) 


Characteristic j Test condition 
2VIABK Lo Bhi Icsv Vcep=—20V, Ves=—5V | — | _— 
=iy Lehr eit Vep=—12V, Ic=0 — 
Fea Rah 2SB364_ nee ae Eee nn ae 
TEL Dit SE HS SS sepage | DFE | Vor=—0.5V, Io= me a= 
L © Br VRB fav Vep=—6V, In=lmA ed 1 
N—- Araxi y BBE VBE Vce=—3V, Ic=—2mA —0.140 ae 
Pc-Ta 


RH-1Lé HO ree 
_-@) Heat L 


= 
& 
OQ 
pa¥ 
aK 
pes 
~ Nt 
ay 
; ; 
F ENG 
#5 TN att al rH | 
HEN Fe th 
PEERS a nae ang 
ae FEES EEE 
pee ere ees PEER 
0 25 0 100 125 


JU RRIBBE Ta (‘C) 


— 86 — 


WVIUYLPNPSSESH bY VAY | 2SB415 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


Ok ARPBAREA Unit in mm 
© Medium Power Amplifier Applications 
| ° BRB VES CRED Vs. “Good Linearity in DC Current 
Transfer Ratio. 
© PAE CBT » va TUBE CH HAW E CH ONES, /2W Output 
in Class B Push-Pull with Heat Sink. 
| e SHAUNA: Ic=—1A (Max.) 
BAKER Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 
aVIR+-N- ABE Vcso —~32 V 
av7~kexmiy FRE 2 : 
(Rpr=1kQ) Vcer 32 V 
miyk -N— ARB VeEBO —6 V 
2VvIR BIE A 1. Emitter 
3 a” 2. Base 
ek Re _ A 3. Collector 
aU? SER _Ta = C PT JEDEC TO-1 
—— - EIAJ TC-1, TB-1A 
Hey ie C 


* 100x100x2mm7 72 =U ARAL Ve RR RH—1 YA CHRO 
Hie & ¥, Unit mounted on 100 100x2mm Al Heat Sink with Toshiba RH—1 Holder. 
GAM Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition Min. Typ. | Max. | Unit 
2V7R Leo sot Icso Vcsp=—12V, Ie=0 — — — 4 pA 
eiy kL ebre ht “Inco | Vep=—6V, Ic=0 ia — —14 aA 
iene Pa De a hrs Vor=0, Ic=—300mA 40 | 70 | iso] 
A-A+ 28 y 2 RVEIE Vox Voe=—6V, In=5mA oe V 
Le Hit DBE i Ves=—1V, In=100mA ~~ 


ce See 44 | | : 
- ie asl! 7 — AL BRR L 
ce - pt - Bt AAHEET10em?X 1mm 7 1 © Hi 
1200 ze a = = = ([RH—-12 Fes T Pe HO 
aaa pT tag aca 2W (itt, 
SaGRSBBE 2 asi > CRAY 100 cm? X2mm 7 Iv 
= SHI RH LE Mo Cre 
CeCe er ee eee | 
| BRE IcS¢:. : 


700mW D : ERAT 


HAIL ZIRK Pc (mW) 


eee U7 SIRE Pc (mW) 


ae eaNS 
ERNE 
AE ey 
Zane 
Exe 
tt | 
ia 
i= 


7 oe ee ovens ane 
Ps a ioe 
ay Bee am 
Pa gsol dete 
Lol ae a 
F ia ey 
0 20 40 60 80 100 0 3 
Tv § HIRE A (2mm/Z.) (om?) | ivH HUE Ta (‘C) 


2SB434, 2$B435 “OV SILICON PNP EPITAXIAL. MBSA TRANSISTOR 


Of AR Baie ki | Unit in mm 
© Power Amplifier Applications | : ; 
OSG AFy Fe GH FIBIE DBC, a 
e MIAN FEDMEV.. Vor(sat) =—1.2V(Max.) at Ic=—3A (2SB434) 
Vce(sat) = —1.0V(Max.) at Ic=—1A (2SB435) 
0 2A a2 U2 RIBEMKEW: Po=25W (Tce=25°C) 
e 2SD234, 2SD235 La2avA7AVAavR VCD ET, / ecasisnienees to 
2SD234 and 2SD235. 


RAT Maximum Ratings (Ta=25°C) 


Characteristic | | Symbol Rating Unit 
2SB434 —50 
ava RN APRS Sens Vecso oe V 
waVvVI7AK-emrmiyR 2SB434 Vv Vv 
lal 32 2SB435 ae 
mi yK- Zt. APS FE Verso V a noes aaa Sink) 
aUP RBH | A JEDEC  TO—220AB 
=i y 2 EB A BIAJ = 
Ta=25°C TOSHIBA 2-10 
3? BERK Tc=25°C Ww oF 
pe ee Er °C TY e> Vt ACSC 2 
PL PETE RE DO | | Mounting a No. AC55C 


BAA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition 
AVI Loh Ei Iczo Vos=—30V, Iz=0 


: | Unit 


2SB435 Vor=—5V, Ic=—1A 


AVIR+ rig 2SB434 Vy ; Ic=—3A, Ip=—0.3A 
ei fae 2SB435 cz(sat) le 1A. Ie 0.054: 


ETE eS hrg (1) * Vce=—5V, Ic=—0.5A 
é : os 2SB434 Vom=—5V, Ic=—2.5A 
LUCE BEM HR eae hr (2) = si 


N-A+xi y SBE VBE Vce=—5V, Ic=—0.5A 
bIV YY ag VAR fr Voe=—5V, Ig=0.5A 


Vcos=—10V, Is=0, f=1MHz 


AVISHARE 


* bre (ick o> FROLSCAYML, BRUCK OED 
According to the value of hyz, the 2SB434 and 2SB435 are classified as follows. 


Classification Min. | Max. 
SBR 40 80 
ae Oo 70 140 
SB436—Y 120 240 


23434, 28B435 


Static Characteristics hre-Ic 
5 Bo 1000 
i ON 
pl la (elles 
500 
300 
0 
hy, 
a 
Lie 
1H 
Manne co = 100 
COPE ie 5 
Pade her eh 


pale r++ | \ Smee es RERGE 
Saeee BeuSeEo fh ASR SARE BER eae 50 


San Pt SRHSE BERIT REE Pes eee iw 
BRE RRERRERERORE SSB AS SSE aewe 
— 120 —80 —40T 1 Tho | 
A-- AGE Ip (mA)++4 BUI xan y SHY 30 
RIE Vcr (V) 


Sa aes 


Dl y SRE ; ; 
Ta=25C —0.01 —0.03—-0.05 —0.1 =0:3 0.5 =1.6 —3.0 


a7 PRE Ic (A) 


Pc-T a 


SOMME MOR TC n ete coe 
|_| \ | | ® 300% 300 2mm 7 vs = 7 APA ET 
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2SB4340, 2SB4350 PUSVENP SED et hAUB IO UERe 


OF Ak SHE ELTHRS YL 
© Power Amplifier Applications Industrial Applications 


Unit in mm 


© SAI FEDY Js Avs: Vorcaty=—1.2V (2SB434@) 
VecEcaty=—1.0V (2SB435@) 
oPAavZ RIBKMAKEV. : Po=25W (Tco=25°C) 
¢ 2SD234@, 2SD235@ Lavr7vVxezvxe ve) EF, “Complementary 
to 25D234@ and 2SD235@. 


RATH Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
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V7 Remi y KiB | 2B44@ | yy 
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ee ee 3. Emitter 

aVUIRPBR To= 35°C JEDEC — TO—220AB 
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pee UE RE 


2-10 


T27eYVVE ACSSC BAA 
Mounting Kit No. AC55C 
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* bre Cro PROLICMAL, BRRRLCH DEF, 
According to the value of hes(1), the 25B434@ and 2SB435@ are classified as follows. 


Classifications Min. Max. 
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Static Characteristics 
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TILVITILPNPSPESH bIYLUAY 
GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


2SB439, 258440 


OF ARKH ISIER 
© Low Noise Amplifier Applications 


© HET TERIOV NAL: 


Unit 


in mm 


NF=5dB(Max.)(2SB440) 


BATH Maximum Ratings (Ta=25°C) 


| Characteristic | Symbol | Rating | Symbol | Rating | Unit Unit | 


2VIR+N\— ABBE Vcso —30 Vv 

; Con alo | Vcrr nee = Vv 

= ly B+ A\— AlRRLEE VEBO nas | 

aU RBH Ic —150 | imA 

Biy REP Ir mA 

aU RBA Pc mW 

see AEE ce: eG “A; Enitter 
CRAP TLE Pes ae ee ae °C” 3. Collector 


BRAVE Electrical Characteristics (Ta=25°C) 


Test condition | 


EIAJ TC-1, TB-1A 
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U2 2 Le TRI Vcp=—12V, In=0 mo = —14- | pA 
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FUVIUVLPNPSSteA#¥biavv2zy 
_GERMANIUM PNP ALLOY JUNCTION TRANSISTOR 


2SB461 


OR ARR OAZALFARDIZ7LYaAR 
© Audio Medium Power Amplifier Applications 


© Strobo Flash Applications. 


en VI AEARMKEW, 


Po=5W (Tco=25°C) 


“BRA »472. 7X CHH3WHboHET, 


e 3W Output in Class B Push-Pull Application with Heat Sink. 


iA EA Maximum Ratings (Ta=25°C) 


Characteristic 
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(Reu=1000) 


= iy R + <— ATRVREE 
aU EG 
=i y Rb 


Ta = 25°C 
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Symbol Rating — 


BRA Electrical Characteristics (Ta=25°C) 


Characteristic 
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Symbol Test condition 


Static Characteristics 
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Unit in mm. 
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aa | ee Jl 50X50 2mm 7 & 97 Ls 
a Tie ay Ab IS 1A Be HS RA 
BUTS ~ Rn=45C/W 
(2) 50 50 X 2mm = 1.2 tT Fe ary 
g* : Seen ee 
= anne f 1.0 Tj =85°C HK 
gis EEE EERE Sos 
eV CEEEEEEN CEES : 
a Fo a = = ast Te 
ie : hice | 
é Re\eeemenes 5 XPS — 
= 0.8 BNE HEE | re ee 4 NII i Pe Sa 
FERN AEE ia Ce SS SAID 
0.417 aR © RB So 30 50100 amnili 500 + 3k 5k 10k 
pede) ENE PRERIEREX AVI 7 + 3 y VRE SVce (V) 
SECC ENT 
of CCE - 
0 80 100 


Ra= 28°C “W 
(2) 50K50X2mm TUS ROL Hy 


-~ 1.2 ie es uae 

ka Ry =45C/W 

5 1 a 

o 1.0 haa l4uA 

oe (Ves = 12V, Ta=25C) 

ry 0.8 Tj = 85°C ek 

‘ =SiSss Te =50T © 
cs a ee ait cell eae iil 
dk 

6 — tHe CESS EHH anti 


SN 
re SS eee SUTHIEAKN NLT 


0 
10 i EF HP 300 500. 1000 3000 10000 
EE RMX ALI 7 ox 37 SHB SVce (V) 


YYAYPNPLEVEY 7 WAVBbIYYAY 
SILICON PNP EPITAXIAL MESA TRANSISTOR 


OfARBARER OF€BEBER 
© Audio Power Amplifier Applications © Regurator Applications 


en VI SBED 20W BbHED: Po=25W (CTc=25°C) 

o MIAN FEDMEV. : Vor(sat) = —1.5VCMax.) 

ef y Zi PEDEV. : Veso=—8V 

e2SD102, 25D103 ka vAVAYRVCE) ED, “Complementary to 
2SD102 and 2SD103. 


mATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 
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BMA Electrical Characteristics (Ta=25°C) 


| Characteristic | Symbol Test condition 
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_pueem ”__[asps03 | BYoe | ter ities 
Se ~<— ATIM Rig HE BV czo Ie=—10mA, Ic=0 
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* hye) CLO PFROLICAML, BARR LCH DET, 
According to the value of hrs, the 2SB502 and 25B503 are classified as follows. 


Classification | Min. | Max 
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2. Emitter 
Collector (Case) 


JEDEC TO-66 


TC-16A, TRB-23 
TOSHIBA 2-131 
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Mounting Kit No. AC20C 


2SC3660, 2803670 aA NAAR TRNAS 


ORARPEAMER OFBANLARIER O41 Oy b 577 RUTR MELERTV—v 
OSEVYNATY:- KU4T7B . Industrial Applications 
O High Frequency Medium Power Amplifier, Medium Power Pulse Amplifier, © ‘Unit in mm 


Pilot Lamp Driver and Memory Core Driver Applications 

© BWPAEDSAX >: Io=400mA (Max.) | 

eh FY YY a VARA : fr =150MHz (Typ.) 

°AtT y FV TERDVE : tete=—95ns CTyp.) 

° ESIMFE GC: Voso=60V (Max.) (2SC366@) 

°2SA4B7@ESVAV AYR VCHO ED, “Complementary to 2SA467@ 
mATI Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
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RESCUE Electrical Characteristics (Ta= 95°C) 
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IVa ae Icgo Vcsp=18V, In=0 
me ys cs z : Leite IeBo Ves=5V, Ic=0 
_ BE se * | hee ~ Vor=1V, Ic=100mA 
aUSH+ =i yXPRMB | Vou(sat) | Ic=100mA, Ip=10mA 
ee ee  Ver(sat) | Ic=100mA, Ip=10mA 
RoYo Tava OO”~*«~dSCéd Vor=10V, Ip=—10mA 
= ay WETS ge Vcs=10V, In=0; f=1MHz 
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According to the value of hpg, the 25C366@ and 25C367@ | Switching Time Test Circuit 


are Classified as follows. 
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Static Characteristics 
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Ic-Vce(Low Voltage Region) 
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Lamp Driver Circuit 


2SC366@ or 28C367@ 
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Memory Core Driving Circuit 
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Inverter Circuit Application 
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2SC0372, 2SC373 tall tah Sip MRE Pa hall 


OSA REAR OF ARiStaR 7 Unit in mm 
© General Purpose Transistor, Versatile Utility in both RF, AF Applications. 


MATER Maximum Ratings (Ta=25°C) 

Characteristic Symbol Rating Unit 
2UZR+N-— Ale 
aR ei y SRE 
= 3 y RN AVBEE 
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=iy a RU 
aU? SiR 
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SAA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition — 
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* hre ilo PROLICPRL, BRR LCHDV ET. 
According to the value of hpg, the 2SC372 and 25C373 are classified as follows. 


Classification Max. 
~28C372—-0 | 0—id|sia” 
4 240 
2$C373_ ~ 280373 | 200 | 00 
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h we h Parameter (Typ.) 
(=i, #4) Common Emitter, Vcr=12V, Ic=2mA, f=270Hz, Ta=25°C) 


Characteristic Symbol 25C372—O 2SC372—Y 28C373 Unit 
AFA VYEMRBYA hie 1.6 2.5 4.0 — kQ 
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y SR y Parameter (Typ.) | 
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(2) (=i y ®#hh Common Emitter, Vcr=6V, Ic=lmA, f=1MHz, Ta=25°C) 
Characteristic Symbol 2SC372—O 28C372—Y 28C373 Unit 


AFIAV RIYA 


AHBE 


Jie 0.40 0.22 0.13 m3 
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2SC732-0 Static Characteristics 


28C372-0 Static Characteristics 
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© High Frequency Amplifier Applications 
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© FM IF Amplifier Application | 
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Capacity and High Power Gain. a | 


RAS Maximum Ratings (T,y=25°C). 


2V9R-N- ANE Veso | 40 V 

AVA7K-ei ys Vcro ~—y 30 V 

Siy K+N— ABE | VEBO 4 V 

IUD RB Io 20 mA | 

iy FRY Ig 20 mA Se 

aUD RR Po 100 mw | _& Base 

eer TLE T; 125 ae 2. aes 
PR APTS | Ts = 55~125 — 


Characteristic | Test condition 

2vVIKZ Lobe | Icgo Vcep=18V, Iz=0 — << 0.5 uA 
S=iy FLoffSht | oe | Vep=2V, Ic=0 — — 0.5 pA 
BKB « hre Vor=6V, Ic=lmA 25 = 140 

kG YY Ye YAR fr Vor=6V, lse=—1lmA 250 — — | MHz 
RAE on Vor=6V, In=0, f=1MHz 0.3 | 0.65 | 0.9 pF 
Ce X Lov’ | Ce Lpp’ Vor=6V, le=—l1mA, f=30MHz — 10 30 ps 
DAG Fig. Gre roio.7MHe a7 | 29 | 9 | 4B 


* bre CLOPROLDCAAL, HihseRU CHO E Fig.1 FFE 
“3 Gpe Test Circuit 


According to the value of hyg, the 2SC381 is classified as 


follows. 

Classification Min. Max. 
2SC381—BN 25 50 
2SC381—R AO 80 
25C381—O 70 140 


le=—I1mA - Vee = 6V 
T:@—-@0.1mm¢é UEW 20T 

@-—@0.1mm¢ UEW 8T 

@-@®0.lmm¢ UEW  2T 
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IBGE 7 FS 2 Y AREAS Ose —4,3 A3 AB ° 
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WET Fs RY AREA —90 —90 


. Static Characteristics 


a Ht Pit TY 
an HH Pt tt | 
Aw LH Suen 
Lt 


480m 


earNERia 
rN 
a 
| 


CI 
aun 
‘ann 
NEEER 
Bh Se Rm 
O40 10 


BERR ESRMRER RRR 

RRRRERR RRR 
peti Py TT Tr A 
oj SEE a ee eee 
<— j 


jy Ty 


22 9 E¥i Ic (mA) 


{ Yfe l, Ore-Iz 


W~- o~ 100 ‘aaa WT HT! Da Se ee eee —100 >> 
aaa Se a a BE PT A 
2 =) CCT | veel DAA ~ 
> . tH oy 
2 3 BC a aa 
: ‘ CE” 
\ AY 
: cll 
ra 10 Aun tr 10 <” 
: se Sener ate 
0.05.8 : HSE, 
: =e 5 EA) Za op 
; CO 2h ees ae 
Zl oe 
a , LTE | LLU, 
rewehes Dee 0e0s wah. yg es Bede —0.1 -0.3-0.5 —1 =3 -5 +10 
= y 7 UE Te (mA) x34 7 ‘Bvt le (mA) 


—117 = 


| Yre -Vor 


lyre |, Ore-Voz 


o 
ta] 


(a7) Alyce sd Lee 


Co) 49 EM 443 A LE 


7 FT 


~ 
= 
~ 


In =~—1ImA 
f =10.7MHz 


p> 


(OM) ["ly cera Ley 


AVIAyX+arivXWEE Vee (V) 


HEE Vee (V) 


y 2 fal 


~ 
~ 
~ 


-BvARZ+s 


Cie-Voe 


ies 


| yre |-Iz 


cei 


TET | [Ul Le [o | 

gO N 
A eT 
Le 


Pe Aare 
CHP 


oS ° 


(49) "'D BEULY 
(Qu) "8 eae Gacy 


Y en le fae 


= 
~ 
~ 


aL 


ceo 
Bee ae 


(Q7) A LAE TALE 


—Iz 


Coe, Foe 


pao see eis 
ERec eee eee eee ES 
pele WP Pelee pede 
SEREMERE SRR ERE ST 
SSR eee Se eee ee 


eG lin 
Bee REE ae 
ap 


ae else cs le sical 
ace eS REED AES 
canna eee Aes 


Bete Ae eee oes 
age SRA CREE AER SE 
SRE zee eR EE 
Pitifliiiitititit. 


Pc-T, 


pa 


(M8) Od BES CAR 


: 160 


=a fie er orem fy 

ae Ga a = Op 2 

08 Oe el eS 0 eee el ey 

TTT Z Reames 

eee SEN TIT | 
oO 

(TTS, 

Hi 6g Gas cea seme EG a | 

rit try Tr Ii/ifTrrtr rr WALT TT YT 

PN HEE de 

ee POL eles Nl 

PET Th 

FELL AWE 


“BY KLELSEACUR 
(44) °O BRR 


neers Ta @ 


89 7 EH Ie (mA) 


2 
fad 
~ 


fa 


— Lis 


YLUAYNPNIL—-FBRIVYYAY 2SC382 , 
SILICON NPN PLANAR TRANSISTOR 


OFVE PIF 1,2 Fisia wm 
OTV ist, 2nd Picture IF Amplifire Applications 


Unit in mm 


e SACD : Gpe=33dB CTyp.) G@=45MHz) 
° Wy AGC eens Biv. 7Excellent forward AGC characteristic. 


RAT Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
aUa7R + N— Ale Veso AQ V 
ml y Ke N-— ATE Veo a V 
2VISEBH Ic mA 
iy & RB Ir mA 
aera | Pe mW 
0h ee ike 1. Emitter 
RABE T stg °C : So 
eee 
BSSaytett Electrical Characteristics (Ta=25°C) 
Characteristic Symbol | Test condition 
2V7R Lebrevit Icgo Vcs=18V, In=0 
=miyX Lehr Bit Izzo Ves=2V, Ic=0 
TER MeeR Ree eee re Voce=10V, Ic=4mA 
bIVYUY g VRE ee Vce=10V, Ic=4mA 
“— AGRAS O Bt Tpp' Vor=6V, Inp=—2mA, f=30MHz 
Vi ee Cre Vor=10V, In=0, f=1MHz 
eR Fig. 1 Gye Voz=10V, Ic=4mA, f=45MHz 


AGC Byki * Voc=12V, f=45MHz 
* DARE AS Ilc=4mA ORFO(AD 5 30dB FASZRCBTS Ic O(8 


I; measured by circuit shown in Fig. 1, when power gain, reduced 30dB compared with that of I, at 4mA, 


Fig. 1 BHF kU AGC PERE (f=45MHz), 
Power Gain and AGC Characteristics Test Circuits =45MHz) 
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2863 3 YYUAYNPNITEV EY 7 VIL—-FBhIYYAS 
Js SILICON NPN EPITAXIAL PLANAR TRANSISTOR 
OFLE PIF RK RISER Unit in mm 
© TV Picture Final IF Amplifier Applications | 


° rare CT ° Gpe=33dB CTyp.) Cf =45MHz) 
Ma FEMI ORD RV. G=100MHz) 


EATERS Maximum Ratings (Ta=25°C) 
Characteristic | Symbol | Rating Unit 
AUP HR +N ARSE Vozo 
ape Resi y FMB | Veo 
2 BBE 
=i y RSS 
IUD RBER 
Soe Fr hist BE 
RARE 


1. Emitter 
2. Collector 
3. Base 


JEDEC = 


EIAJ = 
TOSHIBA 2-5B 


SAME Electrical Characteristics (Ta=25°C) 


Test condition 
Vcs=10V, Iz=0 


Characteristic 
2VI7R Uw eye 


=iy kL eit Tego Ves=3V, Ic=0 — _ 10 wh 

HE yess re Vor=12.5V, Ic=12.5mA 20 — | 100 
a2VIKWADAE Cop Vcs=10V, In=0, f=1MHz 0.8 ri 2.0 pF 
r ee Voe=6V, Ie=—2mA, _ = 

No APD 9) TEHL Lpp! f=—30MHz 25 Q 

= os : ; =12V, Is=—12.5mA, 

b IY OY a VR fy Nee a 300 | — | — | MHz 

: 4 ‘ Vor=12.5V, In=—12.5mA, 

EDRG Fig. 1 Gre fo 4sMHz ’ Ge ios 
Aav7R-x-i y SRATBIE Vocn(sat) | Ic=15mA, Isp=1.5mA — — 0.2 V 

N-A-=xi y SRIABE Ver(sat) | Ic=15mA, Ip=1.5mA — as 1.5 Vv 


Fig. 1 45MHz SHAIGWEaK 
45MHz Gpe Test Circuit 
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LY AY NPNLIE YH 7 WPL —FB RSL LAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR | 


286385A 


OFLE VHF #1—-7+HKXER Unit in mm 
© TV VHF Oscillator Applications 


5.86 Max 
4.95 éMax 


° HGH : Vose=55mV (Min.) (f£=244MHz) 
oh FY YY a VIREO : fr=600MHz CMin.) 


BATH Maximum Ratings (Ta=25°C) 
Characteristic | Symbol Rating Unit 


aVAR eo NAPE Voso V 
2vVv7R+-xi y SRE V 
BiyR ROAR Vv 
UP BBE 4 
ae es mW 1. Emitter 
Fee nbn ae me ad 


ae 


EIAJ — 
TOSHIBA 2-5B 


SSH Electrical Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition 


2VIR Lewy eet Icgo Vcp=15V, Te=0 

eR yin: Riess ste bre Voe=3V, Ic=8mA 

MES OMI hte Nl 
2VIRFHDRS Cob Vos=10V, In=0, f=1MHz 
SN AGRA DO RST Ypp’ 


Vce=6V, Inr=—2mA, f=30MHz 
f= 244MHz 


RUBE Fig. 1 


Fig.l +R REE 
Vose Test Circuit. 
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28638 7A YUAYNPNLTE SFY 7 WIL —-FHBRIVLVAYV 
y 4) SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OFLEUHFF31—-tT#ER Unit in mm 
© TV UHF Oscillator Applications 


eb FY Y 2 VARA A : fr=1200MHz (Typ.) 
¢ 90MHz C+ 72st DAG bE T > Po=8mW CTyp.) 
(f =930MHz) 


RAT Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | _ Rating | Unit 


2VIR+-N\~— ARISE Vozo V 
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aU RIBRE mW 2. Collector 
3. Base 
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SAA Electrical Characteristics (Ta=25°C) 
Characteristic | Symbol Test condition | Min. | Typ. | Max. | Unit 
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2U7KR Lesh Iczo Von=30V, Inco = rr pA 
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hIVYY 2 VER fr Vcs=10V, In=—8mA 650 | 1200 | — | MHz | 
A AIRS D BBE LD tp! Vor=6V, In=—2mA, f=30MHz) — = 25 OQ 
ave RWS Cop Vos=10V, In=0, f=1MHz a ee ee ae oe 
Fa IID Fig.1 Po a 


Fig.l Jee BE aes 


Oscillation Power Output Test Circuit. 
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Fig.l 800MHz ~—2Z2jenh - BHAG - HEHRAEaR Gpmax, Gpu-f 
Gpe, NF Test Circuit (300MHz Common Base) 
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OUH F witiah is LA 
© UHF Small Signal Amplifier Applications Industrial Applications » 


Unit in mm . 
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eh IVY YY 2 VARA : fr: =1600MHz CT yp.) 
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o MEE HEAVY NAV. : NF=4.5dB( Typ.) (£ =800MHz) 


mK Maximum Ratings (Ta=25°C) 
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JEDEC TO-72 


EIAJ TC-7, TB-9C | 


TOSHIBA 2-5L 


BMA eE Electrical Characteristics (Ta=25°C) 
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t. SILICON NPN PLANAR TRANSISTOR 
OBARIER OF MARAE Unit in mm 
© High Frequency Amplifier Applications . f 


© FM Frequency converter Applications 

0 (Rie Ev, 

oPMay KI RYARKEW? Gr=9ms (Typ.) (€=100MHz) 
eh AVY 3 VARA SV: fr=200MHz(T yp.) 


BATH Maximum Ratings(Ta=25°C) 


Characteristic Symbol | Rating | Unit 
2v7R+N- ABE Vecso 35 V 
2VIR-emiy SHB VcEo 30 V 
miy K+A~— ARIE VeEBO 4 V 
aVU?Z7 SBIR 100 mA 
= y KEE —100 mA oes 
27 BBR 200 mW dca eee 
def in EE 125 2G 


EIAJ— ae 


ci 


Characteristic Test condition 
2VI7R Le yt Togo Vos=18V, In=0 — — 0.5 uA 
iy Lame | Iso | Ves=2V,le=-0 | — | —!] 1.0] pA 
bIVYY gs VARA fr Voe=10V, Izn=—1lmA 100 200 = MHz 
2VI7RWDRS Cop Vos=10V, In=0 — 2.0 3.5 pF 
. : 7 brg(1) Voe=12V, Ic=2mA AQ 2a 240 
opi Ta ee ee 


Ce X Lop! Vos=10V,Ie=—1mA,f=30MHz 


* hre(i), (2) CLO PROLSCAAL, BSR UCH DES. 
According to the value of hpg{i) and hysg (2), 2SC394 is classified as follows. 


hrx(1) hrs(2) 

Classificati See Nem Pci ss AE | OME 7) a 
aaeieenoe Min. | Max. Min. 
2SC394—O 40 80 16 
2SC394—Y 70 140 28 


25C394—GR 120 240 48 


1962 
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y £# y-Parameter (Typical) 


(A) (= 2 » ke, f=27MHz, Vor=6V, Ie=—1mA, Ta=25°C) Common Emitter 

Characteristic 7 | Typical | ni 
INAV HY RVR | Gie | 1.8 | mv 
RUBE | Cie | a | EZ 
WHBET FE aYA I. clea | 0. 34 | mv 
WHT Fs # y ARTHAS | Ore | —90 | ° 
IETF SYA | [Ute | | 29 | mU 
WRIT F Se Y AREAS | Oe | — 28 | ° 
WHY RY RYA | Goe | 100 | LO 

| 


Hy Wy FST | Coe 3. 2 | pF 


(B) (= = » R Bh, £=50MHz, Vos=6V, In=—lmA, Ta=25°C) ene, Serre 
Characteristic . Symbol | Typical Unit 

ANAVEGAYR | : | 3.1 | mo 

WBE | | 20 | pF 

WURET FER YA | cA | 0. 69 | mv 

WHET FS YARIS | | _90 | : 

Wit 7 FSR YA | 7a | 27 | mo 
Wey Fi ey AGE | | — 40 | ° 
Cor 7 one ie ae 180 | “0 

BALA Cis | 2. 8 pF 


Characteristic | 

WN = VEPRYA | 9p | 26 | mv 

ABE | Cin | —70 | pF 

WET FS BYR | | Ure | | 0. 18 | mU 

WT FS ay ARS | rp | 2100 | ° 

WAEESET FS RVA | | Yen | | 29 | my 

WET F 3 kV ARCA | On | 152 | : 

Hay RY RY | Gow | 100 | un 
HMDS —i(i‘“s;*s*~*~*~*~*~*mCSC 3.2 pF 

(D) (~— nee, £=50MHz, Vos=6V, Ie=—ImA, Ta=25°C) Camino Bade 


Characteristic | Symbo! } Typical! | Unit 


AN AVI RYR | Fi | 19 | mv 
WHEE | Cw | 33 | pF 
WET FS RYA | | Ure | | 0. 23 | mv 
WitRIeT FS wy AR | Ore | —120 | : 
—MWRET FS YA | 1 Yee | | 27 | mo 
WRIT FS 2 ARS | Op | 140 | ; 
Way RIRYR | Gob | 180 | LO 
Hi Ae | Con | 2.8 | pF 


bo == 
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(E) CN — ABEHH, f=100MHz, Vos=6V, In= —1mA, Ta=25°©) 


Common Base 


| Characteristic | Symbol Typical 
AN AVHIRYA | Sin | 17 | mv 
ANE | Cin | —11.5 | pF 
WHRIRT FR aYA | [Yen | | 0. 32 | mv 
WRT FS RY ARIA | On | —115 | j 
RET FS AYA | [Yee | | 26 | mv 
WET OF SY ARIAS | Oe | 135 | : 
Hay eIRYA | Gor | 250 | nO 
EEBALAS | Cop z a7 pF 


(F) (S— ~Beh, Vos=6V, Ie=—ImA, Ta=25°C) 


Characteristic | Symbol _ Test condition Typical Unit 


RH AVYEYRYR | 9 | £=100MHz 


| ae | mv 
ANHAE | Cy | £=100MHz | —11.5 | pF 
WET FL RYR | | Ure | | £=10. 7MHz | 0. 12 | mU 
WUBET Fs RY ARS | Ore f—10. 7MHz | —120 | ° 
f—100MHz ee ee 
Bay KRY A Gx f,=110. 7MHz 9 my 
Vo>=100mV = 
Have RYR | Ges | £=10.7MHz | 27 | LU 
HAA | Cop | £=10. 7MHz | 3. 6 | pF 
Static Characteristics 
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280398, 250399 


OFLEVHEFF:3-t+H RFEiSA : 280398, HAR : 28C399 Unit in mm 
O TV VHF Tuner Applications, RF Amplifier : 2SC398, Mixer Amplifier : 
2SC399. 
© Fle CH : Gpe=20dB (Typ.) (f=200MHz) 2SC398 
Guix=18dB (CTyp.) (€=200MHz) 2SC399 
o (eee Gt : NF=2.8dB (Typ.) (f=200MHz) 2SC398 
NF=3.5dB (Typ.) (f=200MHz) 2SC399 
° Nia AGC eves fki Cis) E>, “Excellent forward AGC 
Characteristics. 
ATH Maximum Ratings (Ta=25°C) 
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2SC400 LU AYNPN@TES FV 7 WIV FBI VAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OSA RGA ORBEA yt UR 
© High Frequency Amplifier Applications 
© High Speed Switching Applications 


eh IY 2s VARA : fr=300MHz CTyp.) 

er VvIRWARBAYSv. : Cop=4pF (Typ.) 

© At y FY TRIS 3 tse =400ns CTyp.) 

e2SA500 La vAVAVERVTaEYD ¥ET, “Complementary to 2SA500. 


5 Maximum Ratings (Ta=25°C) 
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Characteristic Symbol Test condition 
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Industrial Applications 


Unit in mm 


1. Emitter 
2. Base 
3. Collector (Case) 


JEDEC TO-18 
EIAJ TC-7, TB-8C 
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LOY LY a YER ~ Ver=10V, Ip=—10mA 300 
a2VIFHWDASB Vos=10V, In=0, f=1MHz 4 
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AVIA YEH BVA GHAR) 0.3 
EERE CO DBAHO oe 2 
EMER (HDR f270H2 80, 
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AY R—- YA VIRB) 25 
ite | ROR Fig. 1 400 
FTE | FRR | 35 
* bre koPROL CAML, BRL CHOE Fig, 1 af y Fv SRE 
a Switching Time Test Circuit 
According to the value of hyg, the 2SC400 is classified 
as follows. 
Classification Min. Max. 
2SC400—R 30 70 
~~ 28C400—O 60 120 
~ 2SC400—Y 100 200 
2SC400—GR 170 350 
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SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OVHF#SSAREHHRAR O27MHz—5OMHzh YY — ANWAR 
© VHF Power Amplifier Applications © 27MHz-50MHz Tranceiver Power 
Output Amplifier Applications 
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wee eS “— APRREE Vecxo V 
= ly Re N-— ABE VEBO 5 V 
a UP # ETE Io | wd | <A ee 
er og ee 3. Collector (Case) 
EASE oC EIAJ TC-5, TB-5B 
Feed ee NS | a ESE: Net ND ak Pe PRO RRL eed TOSHIBA 2-84 
PRAF Ta 
= SAE Electrical Characteristics (Ta=25°C) 
Characteristic | Symbol | Test condition Max. | Unit 
2U7 2 Leb BBE Icpo Von=30V, In=0 10 | A 
— ARR hrs Vor=2V, Ic=150mA 100 | 
bIVYYY a VIR fr Voe=6V, Ir=—100mA — | MHz 
tvVOR +x? y RAAT Vcr(sat) | Ic=150mA, Ip=15mA 0.8 V 
N-A+=xs y RAE Vee(sat) Ic=150mA, Ip=15mA 1.5 V 
2UP EWA Cop Vos=10V, In=0, f=1MHz 30 | pF 
A AGRA 0 HHL | Tp! Vcr=10V,In=—1mA £=50MHz 25 Q 
aN(EsFTE Operating Characteristics (Ta=25°C) (See Fig.1) 
Characteristic Symbol | Test condition Min. | Typ. | Unit 
79 7I _Po £=50MHz, Voo=24V 1.0 = Ww 
HE xe 7 P;=0.1W, R,=0 a Be x 


100x100x2mm O77 2 = 7 APRAWKITF Va RAHA (RH—10) AV CHM S, 
100x100x2mm Al Heat Sink (RH-10 Use) 

Fig.l 27MHz 3 kO 50MHz HVBIHEAK 
27MHz and 50MHz Output Power Test Circuit 
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Li l10T, 0.8mmgHh 2 7 SAK, E1Omm, fe 2 12mm 
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Pye TSP —-AMY51.5T 
Ry : 2007 EH 
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epziy7avyr vy) SMMC L CHA 
11:67, lmmgs » X38, HE10mm, 310mm 
Lei7x2574 F27—-AXFa—710HH 
L3 21.04H (2b a—-7) 
14:8T, 2mm¢Hls » X49, EL2.Smm, & S 25mm 
FyTSF—-ARMDO1.5T 
Ry 2 10N RH 
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280482 YUAYNPNIE SHY 7 WIL —-FBRIYYAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OSAREAHER OC AREDHIER 
OQ RF Power Amplifier Applications © Audio Power Amplifier Applications 


Unit in mm 


° MIFTBFEDMEV. : Von(sat) =0.8V(Max.) 
oh FY Y a YARRA a : fr =50MHz(Min.) 
e2rVIFZHDARBA)xve: Cop=1l5pFCTyp.) 


BATH Maximum Ratings (Ta=25°C) © 


Characteristic | Symbol | — | Unit 
2vVIR+N-— ABBE Vcso V 
apo k + aiyS RE Vcro ——s V 
= ly R + N— AlRRE Veo V 
2UP Reh Ic mA 
ly BK FDI “Tg —600 mA 
aVsD 2 HA re (Ta=50°C) : Po —— mW : eater 
be RE T; 2C 3, Collector (Case) 
- RAGIB IE ee Pate 65-175 - | °C JEDEC TO-39 


| EIAJ’  —- TC-5, TB-5B 


TOSHIBA 2-8J 


BS SAE Electrical Characteristics ( (Ta=25°C) 


Characteristic . | Test condition 


2V7 8 Leet Vos=30V, Iz=0 — 1 pA 
=i y X Le hei . Vus=5V, Ic=0 ie 1 | pA 
Vie ESHER + 7 Vor=2V, Ic=150mA — | 800; 
aAVISWDAEB Veos=10V, In=0, f=1MHz 15 30 pF 
A AbKDS D HEH Vor=6V, Is=—1mA, f=50MHz 7 25 Q 
IY UY a VAR Voz=10V, Is=—10mA - — | MHz 
Ue Ree y &TREATERIE Veu(sat) | Ic=150mA, Ip=15mA = | 0e8 V 
Ae A+ ei y SRB Var(sat) | Ic=150mA, Ip=15mA -_ 1.5 V 
* here CLO FROLSWAML, BML Po-T, 
CHET, ; 
According to the Value of hrs, the 25C482 is EHH @D +—2iE Te=25°C 
classified as follows. as ee CRA DBA EA) 
Classification | Min. Max. 2:6 CARER 2 ee 
~ 28C482—O0 30 90 = HN baw 
~2scas2—Y | 50. | ~~ 150 ae es Ed 
2$C482—GR 300 = oo | 
- 
S COCREECH 
ee 
az al - 
5 | ae 
- —; _— 120 160 200 
FAPAYERE Ta (C) 


a Ad Ae 


SILIcon NPN TRIPLE DurruseD mesa Transistor  2OL484, 250485, 280486 


OBER 


Unit in mm 

© Medium Power Amplifier Applications :, 
© fNHEDSRV> 2 Voro=110V 2SC484 
Voro= 80V 28C485 
Vocro= 50V 2SCA486 


© SEPP ic tH OW 2B bHET, 

emihy Hi-Fi 7/Y7OMRACMLCWET, 

e 28C484, 2SC485, 2SC486 (hiNHEDS Se 7c S feria) CREE CY, 

e 2SA484, 2SA485, 2SA486 LavFVAYRVICHRHOET, 
Complementary to 2SA484, 25A485 and 2SA486. 


RAT Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating | Unit 
28C484 | 
AvVva7Re pa ee 
= 2SC485 Vczo 
<= ATMVARFE ~2SC486_ 
aAV7R-: _ 28C484 | 1. Emitter 
> ae 280485 _ Vcxo 2. Base 
=i Fie escase | 3. Collector (Case) 
ml y K+ N— ARE VEBO JEDEC TO-39 
2VUIRBaT Ic EIAJ TC-5, TB-5B 
=i y BTR Ik TOSHIBA 2-83 
aVIRBR Po 
dee FF Hea BE T; 
RAGE Tsteg 


Characteristic | Test condition 
2VI7R Lei eye Iozo | Vos=30V, Ip=0 = = 10 pA 
= y FL eM EE Isso | Vp=5V, Ic=0 ma a ie ae ae 
TR RL ea ~ bre Vor=2V, Ic=200mA : — | 300 | 
aoe. ei y RAIRIEIBE 3 | Vou(sat) | Ic=200mA,Ip=20mA  §&8| — | 0.15 071 VV. 
A-A+= iy KE | CVen(sat) | Ico=200mA,Ip=20mA=—<C~séi‘i‘~—S*‘YS;Ctéi‘i ts] V 
57 aoa vee enn Vy, fem 


* bre CLOPROLSCOML, BRU CHO ET, 
According to the value of hy, the 2SC484, 25C485 and 2SC486 are classified as follows. 


Classification Min. | Max. 

25C484—R 

2SC485-—R 85 
2SC486—R 

285C484—Y 

28C485—Y 140 
2SC486—Y 

28C484—BL 

2SC485—BL 300 
28SC486—BL 
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980484, 2SC485, 2SC486 


ic-Vce CLow Voltage Region) 


Static Characteristics 
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SILNON NPN HPITAMIAL RLANAR TRANETOR 280495, 250496. 


Or 7iSR Unit in mm 
© Medium Power Amplifier Applications 


e MUAIBEE DME. : Vou(sat) =0.25V(Typ.) 

© BRA y va FN CO.5SW~2WOM DAE OHETD, 40.5~2W 
Output Application 

e 2SA505, 2SA496 LavAVeY RVC Et, “Complementary to 
2SA505 and 2SA496 


RAT Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 


: “ 28C495 
AVI R+-N— ABE | Secase Vso een 
miIy & Fal FEE 2SC496 Co CEO 1. Emitter 
‘ ‘ more 2. Collector( 3) 
miy ae ~— ABE VEBO 3. Base 
aUD KiKi Ic 
=i y RET 105 
aU 7 BARR Po TOSHIBA 2-81 
ides HORNE T; 


RARE a 


K BRAND A SLAVS SICA OWES, 
The inside metal of dotted line is connected to collector lead. 


TF7aey Vir AC46C HH FA 
Mounting Kit No. AC46C 


@ QAeHE Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol Test condition Min. | Typ. | Max. Unit 
aur kLeme | Ics | Ven=30V,In=0 £43| — | — | 10] wa, 
=iyS Leib | Inno | Ver=5V,Io=0 £| — | —] 1.0 | gA 

ELDER _hrs() . _Von=2V, Io =50mA ee me hee cane 
| hrex(2) Vor=2V, Ic=800mA 13 = ae 
hIY IY a VFR fy ~Vor=10V, In=—10mA~=~—|—s 550: | :100 | ~— | MHz ~ 
ar BRE Cop ~—S«|- Von=10V, In=0, f=1MHz | — | 10 | — | pF. 
ave e+ ai y SIMMER | Vor(sat) | Ic=500mA, Ig=50mA ~ — | o.25 | 08 | Vv 
AmArcniy KER | Voz | Ver=2V, Ic=500mA=—t—(“<‘dféC «TC | lt |! 


* hre(l) CLOPROLCAAL, BCR LCHO ET. 
According to the value of hre(1), the 2SC495 and 2SC496 are classified as follows. 


Classification | Min. | Max. 
2SC495—R 
29SC496—R 40 
28C495—c 
2SC496— 70 1 
~~ 9$C495—Y | .. |. 
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© Medium Power Amplifier Applications | | 


9.39 pMax 


2 BinHe CH : Vero =80V 2SC497 

o MIAVELEDMIKVs : Ven(sat)=0.2V (CT yp.) 

e 25A497, 25A498 La vAVAVYRK VCO EFT, (“Complementary 
to 2SA497, 2SA498. 


BkKew Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
oe ik PeC4OT-| ae ~S™~*~CSS CS 
aVok+N— AEE SSCiNs Voxo Se 
sV7e. «S288 C497 Ven! ae 
=i yZ FAVRE | 25C498 | — 
wmiy k++ N-— ARB VEBO 
2VIYR EIR Tc 1. Emitter 
Se ee ee ee = 2. Base 
ee a 55 600 3. Collector (Case) 
aVIaZ TAK | Pe | JEDEC 
fee ae seetlite oe EIAJ TC-5, TB-5B 
CRAP TERE Tste —65~150 TOSHIBA 2-85 


Saget Electrical Characteristics (Ta=25°C) 


CT TRE UN 


~ Characteristic _ | Symbol | Test condition 

aVvI7R Loe ‘ “eae Vcs=30V, Iz=0 10. 
ei yk LORE - Tgzo Ee VepesVeleso. ~~~ 
aa es : ~ hrs(1) *% Von=2V, Ic=200mA 

(yt as eas hra(2) Vou=2V, Ioxs00mA 

bIY LY a VAM fy Vou=10V, Ipn=—10mA i 

aVIAR HH AR —— oe Vos=10V, In=0, f=1MHz _—si 

GDyR+ =i y RRIRIEEE =| Ven(sat) | Ic=200mA, In=20mA 

RoA+ ei y FPRIRIBFE ©6| Ven(sat) | Ic=200mA, Ip=20mA 


* heel) CLO FROLICAML, BieRUCH VET. 
According to the Value of hry,(1), the 25C497 and 2SC498 are classified as follows. 


Classification cee eee 
5SC497—R 
2ST498—R 0° be 
2SC497—O 
~~ 2$C498—0 a Se 
98C497—Y¥ | — 
9SC498—Y 120 240 
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280503, 2S¢504 eee ee 


OmBAREA OSBFEAyFUTR iafs LA 
© High Frequency Amplifier Applications | | Industrial Applications 
© High Speed Switching Applications 
eh FY gs VARA: fo =150MHz (Typ.) 
emINHE Ct : Vozo=50V 28C503 
HEH UTA HRI LES: Po=800mMW CMax.) 
Ic=600mA CMax.) 
e 2SA503, 28A504 LavAVrAYR VEIL D ES, Complementary to 
2SA503 and 2SA504 


RATA Maximum Ratings (Ta=25°C) 


Unit in mm 


Characteristic Symbol Rating Unit 
nate mee 25C503 : _ 60 
pera eee abel | 380504 | C20 40 a 
—aVaR. 280503 | : 50 
=i y BE | 28C504| OO 30 oo 
ae y B «N— ATER EE VEBO 5 V | 
ef = — 1. Emitter 
ses ae a evil Io 600 mA 2. Base 
ee ee ee | 3. Collector (Case) | 
= wee y 28 ait Ip —600 mA ieee es ee 
aa Be : Po 800 mW 
— — eee Boe See is ee TC-5, TB-5B 
avo RIBR CTc=25°C) « Pe : 6 - a TOSHIBA 2-8] 
Be UBTHLBE Ts _178 ins | 
ae TE _Tstg 65175. °C 


* BG AO ; MIP yY Vay 7 — 2 RBA L, re ee C+, 
Unit mounted on Al Heat Sink with silicone grease to keep contact thermal 


resistance small. 


RATE Electrical Characteristics Sia gees, 


a7 k Lei Sy Toro Voa=30V,In=0 
iy FL eet i en A ee ree at 
LB SDR bre Vas OV Ag = 150 A e 
aU7R+ i y SMB | Vou(sat) | Ic=150mA, In=15mA 
AeA. ee y KAUAI EE Var(sat) | Ic=150mA, Ip=15mA 
CR GY OY a YER fy ~ Vor=10V, In=—10mA 
a2 RMA | Co ——s«|- Ves=10V, Ip=0, £=1MHz 
~~ APD 0 EET Yop’ Vcu=10V le —imA,f=30MHz | 
ay | RAVE VRS oe 
a 2 eee eee 
we hye (CL) FROL SICAL, BLRSERLTA DE Fig. 1 At y tv RENEE 
a De Switching Time Test Circuit 


According to the value of hysz, the 2SC503 and 2SC504 


are classified as follows. 2700 
10V : ae Output 
° . . npu 
Classification Min. Max. | | : 


iW 


0 


le | =1000 

98 ae = = 

sae 30 90 BES $2200 = 
25C503-—-Y Se 
2SC504—Y 90 150 | 

~~ 2SC503—GR ; aa. Vag= — 3V ey Voom 15V 


28C504—GR 


= LOO 


286903, 280504 


Static Characteristics 


t 


Switching Characteristics 


y 9 Fil 


HE Vcr (V) 


IE} 
5 
= 


Ay .gmA 


| 

| 

x 

| 

FY 

a 

rt 
See 
nee 


100 


13.5mA 


Ic 
132 = 


(SU) bode ASO VY 


~<— AEE Ip, (mA) 


Static Characteristics 


Static Characteristics 


y 9 i 


FEE Vcr (V) 
Bs iF 


y 2 te HS 


~ 
s 
~ 


SERS SRA ee 
REERER ERR eRe 
Bena ee Rae : 
pti tT TTT 
eee et ee 
Beene ees 


= 
ow 
~ 


= 
ut ty 
Gy 
_> 
x HH 


Sr 
|| 
= 
a 
ae 
a 
0 
AvIAF+s 


aes 
LT Tes. BSENEA LINE TA 
ae 


Ta=100°C 


(yu) oJ 
4 WERE CAC 


Ic-Vczr (Low Voltage Region) 


Ic-Vcz (Low Voltage Region) 


FEECEECE RRS 
Oa ae 
S oe = 4 
= N 


oS 
>) 


J 
ioe) 


(V4) 1] BRS eae 


| 
| | | ol co 
Pt Tt TN ATV TT 
BRENNA 
pelt SENE NL Ne 


800 
600 
200 


(Vz) OF ey, arc 


ECHEE EEE SSSA 
LLLP TIE T iy Po 


oe? 


» FTE Vcr (V) 


~ 
= ww 
~ 


“iepake 


cee eae Vor a 


—138l-= 


(280303, 280504 


=e Won 
el eS 
oe 
— | ° 
EI imal < 
eee c ae ‘ . Race 
g ie S oT = fe Aes 
EES | xgery 4 
E : ameiece : 
n a oo or a S 
> (Ir me = 
= my ES 2S bee ee oP ae ee 
=f = FEE 
th Cae ee ey a oe ee 
(Ce 
oO Lo oO rm oe 
Ss 
(A) OM), MOBIL 4 @ Soe (ad) 80 BLY eo ee 
(dd) QO HEUHS Zac 
T- So 
pi) AER HGH =e N/a = 
[| con’ 
2 CI x 
GREeeeeeaeeee i Se | Me | : 
Pam ioe se a i =<) = = 
Se (ee oe ieee sy ieee 4 est : 
Bo ee ee 108 oe 0 | 
KY SOeSeene: eee ars a : 
o LLL Ett | feof ett TT iif th, © 2 HET | WE | 
0 oO eo pat <q 
e LLL Tali rit itt iat | | & | £ 3 MN 
ae ee eo Sn ey, ok a 2 r 
ey a a) 3 , - 
» LLET LIV TAY TT, y 7 = 
BERR ER Eee eh eae. 2 S 
ss HE fd > : 
i d 
= CITT NAAT. 
o 
json 
i 
see Sh es RON 
SERS eee. “a? 
= S = g ~ ps S a 
1 ba et 
(va) °L RES eae (A)O" 9A ARINME 6 Exe eae (HN) 43 wee eaaced 


EEE (V) 


—182— 


= y 7 Te (mA) 


280503, 286304 


HARALD SIRE Pc (W) 


apa @ + — Ai Te=Ta 
(EDR ACA HRA TH) 


TI Tay LIK 
(= RH—10% ft 
“@100X100X2mm ss * 

FS 7 LAK 

(2 RH—10% 
@)50 X50 X 2mm 7 JL 

TMS 7 LINK 


RH—- ee 
ANE 
SQ ASSES 
iN 


Jed PH ae HE Ta (TC) 


— 183 — 


286505, 280506 i AER sal cena rae hS Picea 


OsBB@Eiigh OSMEAT»yF++¥7R OAT VBA ia{= LA 
© High Voltage Amplifier, High Voltage Switching and Neon Tube Driver Industrial Applications 


Unit in mm 


Applications 
e SSIFE CH : 2SC505 Vero=300V 
28C506 Vcr0=200V 


eA Maximum Ratings (Ta=25°C) 


Characteristic _ | Symbol 
2SC505 
aVva7R + N— AlRBE | SSece- Vero V 
A = 25C505 
= 2 y Re N— ATR) V 
aVvI KR Bit mA 
=i y FB mA 
AVI RIBR mW 
Pe RE °C ; cae 


3. Collector (Case) | 


JEDEC TO -39 
| EIAJ TC-5, TB-5B 
TOSHIBA 2-84 | 
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286549 YDYUAMYNPNLTES FY 7 LIV — FBT TRY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OVHFSBAHER OARACTEA OSARXEARRAKA | fs lA 
© VHF Power Amplifier, Frequency Multiplier and RF Power Driver Industrial Applications 
Applications | Unit in mm 


(ETACRETHEERCMLET. 
100MHz GPo=7.5W (Min.) (Pi=1.0W, Vcoc=28V) 
400MHz GPo=3.0W CMin.) (Pi=1.0W, Vcoc=28V) 
eb oYY Ys VARA : fr=500MHz CTyp.) 


ATER «©Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
AVIAR-N-— ABE Voso 65 V 
aVvo7R+> =i y RRB | Voxo 40 V 
mliy R+-S— ABE Verso V 
aad Feo a 1. Emitter 
miy BY A 2. Base 
nn K 7B Ys A 3. Collector 
27 #iR (TPo=25°C) W ([SEDEC Toso 
Bee aE C 
eae : 


TT -2¥ VVEAC2ZTAR HA 
Mounting Kit No. AC27A 


SAA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition Min. | Typ. | Max. | Unit 
2VIR Leet I cro Vcore=30V, Is=0 0.1 
2VvV7R+N— ARIMA BEE BVczo Ic=0.1mA, Ig=0 — 

AVY -=xi y SRR BE BV czo Ic=10mA, Ip=0 — 
miyR-N— ARMRSEE BVeEszo Ig=0.1mA, Ic=0 aoe 
AVYRK+-=~i y RRA Vor(sat) Ic=500mA, Is=100mA 1.0 
bY Y Ys Via fr Voe=28V, Ilc=150mA a= 
A AUKA D BH a ee Vor=28V, Ic=250mA,f =400MHz = 
IVIFWDAS Cob Vcos=30V, In=0, f=1MHz 10 
#)(Fe¢4 Operating Characteristics (Ta=25°C) 

Characteristic | Symbol | Test condition Min. | Typ. Max. | Unit 


wm Fig) Pi) | pew. yaaseecMin) 7.9 w 
He (Fig.2) P,(2) Voo=28V, f=400Miz 3.0 w 


Pi=1W, 7=40% (Min. 


Fig.l 10OMHz HHS HBR 
100MHz Poi) Test Circuit 


Ad Pin Gi 
(Z2¢= 500) | | 
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Ci : 100pF 

C2 : 100pF 

C3 : 40pF 
tH Pout ene 

Ce 1 2000pF 
C7: 0.005 uF 


Li? lmm¢$hr » X59, HS 8mm, BE6mm, 37—-Y 


C4 Lz >: RFC 
L3 : 2.44H 
La: lmmg@i % » XS, HS12mm, BE Sm, 5 ¥- > 
7 7 Ri: 10 (RBC) 
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400 MHz P,(2) Test Circuit 
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LY AYNPNLESEYV 7 NIL —t+B hI VAY 286551 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OVHFSAREAR ORR ER 1afs_L¥R 
Industrial Applications 
Unit in mm 


© VHF Power Amplifier Applications © Frequency Multiplier Applications 


(HAS CMETREACHLET. 
© 175MHz-¢ Po=13.5W CMin.) (Pi=3.5W, Voc=28V) 
o 260MHz-G¢ Po=10W CT yp.) (CPi=3W, Vec=28V) 

eR FY YY a VRB : fe>=400MHz (Typ.) 


5.08 + 0.25 


BASE *§ Maximum Ratings (Ta=25°C) 


U7 +X ARVBIE Vcso 65 V 
aypyk-=iyshiee | Va | #440 |. vO 
Siys- <-AMRE | Veo | 4 &#2| Vv 
ne CO en 

fee i BE T; 175 oC 


JEDEC TO-60 | 
EIAJ SG725 
TOSHIBA = 2-9A 


T7aY VS ACZTA 2H 
Mounting Kit No .AC27A 


PR FF Thin BE 


Characteristic Test condition 
2VIK Leet I cE0 Voe=30V, Izs=0 ae ae 0.25 mA 
AVIR + N— ARIE BEE BV cso Io=0.5mA, Iz=0 65 — — V 
2VIR+ wri y RMR BE BV cro Ic=20mA, Ip=0 AO — — V 
ml y R + N— APMER BE BV Eso Igp=0.25mA, Ic=0 4 — — V 
aV7R-=ai y SARA Vox(sat) Ic=500mA, Ip=100mA — — 1.0 V 
hIY YY 4 VER fr Voe=28V, Ic=150mA — 400 — | MHz 
S— AghAS YD Top’ Vor=28V,Ico=250mA ,f£=200MHz|  — 6.5 = O 
2VIRZWDAS Cov Vos=30V, In=0, f=1MHz — -— 20 pF 
“lO wl Voc=28V, f=175MHz — ies ws wat ee ae 
i: = Poa (Fig.1) Pi=3.5W, 7=70%(Min.) 13.5 -_ -_ W 
ye | HHI FEI warn. (Fig. ~ Voc=28V, f=260MHz =  ~—~—=« ~ [| ~~. | | 
bE: oa (118-4)) pi=3W, 7=60%( Min.) ae 10 oe W 
Fig. 1 175MHz HHBVWERK Fig. 2 260MHz HH RVMEEK 
175MHz Po(1) Test Circuit Z260MHz Po(2) Test Circuit 
Input 280551 9$0551 
(Z¢= 500) Output Ge 500) Es Output 
ls Greece ee ; APPAR (7, = 500) 
i : , C13 100pF 
Ce . a C2; 60pF . Z C1 ; 40pF 
il C3 ; 2200pF Co ; 60pF 
‘Wa % Cs C4 ; 0.005 nF C3 5 0.005 uF 
| Cs ; 1000pF Ca ; 1000pF 
e "Cg; 0.005 uF Z, Z. Cs ; 0.005 4F 
C7; 40pF ~~. C6; 20pF 
Ce ; 60pF : C7 ; 60pF 
5 
Ri; 500 : a Ri 5 500 
Li; lmmg $82 -y X34, H210mm, HEl00m, 49—y Veoo 
Le; 1.2mmg27 2 VRBAGR, KS 4mm, BESm, 1lI—-y Li; 1.2mmgsk 7 » XSW, HRS 6mm, WESmm, 37—y 
Ls ; RFC : Lz; $E89.5mm, $84.75mm, BAK YY TS4 Y 
Li; Lmmp $2 -y X38, 26mm, WE Sum, 39 —y NE eee 
Ls; lum} 7 RB, KS 6mm, WE8mm, 27—-Y Ls 3; 1.2mmé 9h % -y ¥ 99H, FES12mm, HE 6mm, 3.57—-> 
Le; 1.2umg2 +2 VRB, HRS 8mm, HE8mm, 2.57-y Le ; 1.2mm¢ RY y XS, ES Smm, We 6mm, 1¥—-y 
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Static Characteristics 
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DY IMYNPNITESFV 7NWIV TBI RZS 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OQUHF-VHF#E7#GR OSMR Ti Si ts UAE 


OmARABAHERAARRA 


© UHF-VHF Power Amplifier, Frequency Multiplier, Oscillator and RF 


Power Driver Applications. 


14/5 Le A 


Industrial Applications 


Unit in mm. 


AMG CRED HREABCHLET, 


f=400MHz  Gpe 10dB (Min.) [Output Power 1W) 

f=250MHz @Gpe 15dB (Typ.) (Output Power 1W) 

f=175MHz ¢Gpe 17dB (Typ.) (Output Power 1W) 

f=100MHz ¢ Gpe 20dB (Typ.) (Output Power 1W) 
eh IVY a VARA : fr=800MHz (Typ.) 


© HDA BAVpay : Cop =3pF (Max.) 
eesINHE CT > Vopo=55V, Vcro=30V (Min.) 


PATI Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
aVAR+-N— ABE Vcso 55 V 
avV7R+ ai y RABE V cx0 30 a. spon 
mig Ke SARS Vieuo 35. | yw 3. Collector (Case) 
AU? RBC Ic 0.4 A 
= y % BYE Ir .. -Ond A 
aU 7 RIB (To=25°C) a? ae Ww 
Ber nti BE 175 2C 
te APT — —es~y75 | oC! 


SQAyett Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition 
AUP Lei Swe Toms Vcr=28V, Ip=0 
2UP HR +N ARIMA ~ BVcso Ic=0.1mA, In=0 
ava7~aR+-=ai y SREB BV ceo Ic=5mA, Ip=0 
miyR+-N—ARMKBE BVeEso Iz=0.1mA, Ic=0 
av7R-=xmi y SRG BEE Vcr(sat) Ic=100mA, Ip=20mA 
hIY IY a VR OT fa Vor=15V, Ic=25mA 
RUAVCHPYR (BED ~ Re(hie) Vor=28V, Ic=25mA ,f=200MHz| 
2VISWNA ES aoe Vcsn=30V, Ie=0, f=1MHz 

«HII Po Bo aW. 745% (Min.) 


os A) 


YUAYNPNEBERAUB RAY YAY 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


ORRTVLEKFRAWAR 
© Black and White TV Horizontal Output Applications 


Unit in mm 


e SNE Gd 2 Vors=250V 
emEA— 7 SOBA ICH, Resist Over Load. 


ATA Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 

aU RR + S\— AlRTREAE Voso 250 ae 16.85. 0-38 

ie ak PUNE a eh Vozs 250 V 

mi y R +> N— ABI VEBO 5 V 

aU? RYBR(Tc=25°C) Po 50 Ww 1 Base 

Beer i BE T; 150 ie @ Collector(Case) 

PRATT is 65 150 °C 
77-24 VE ACEC Hi 
Mounting Kit No. AC6C 

SaaAyistt Electrical Characteristics (Ta=25°C) 

Characteristic Symbol Test condition Min. | Typ. | Max. Unit | 
2VIR Leb elit Icso Vop=50V, In=0 — _ 1.0 mA 
= ly B L bir Ee Iezo Ves=5V, Ic=0 — — 10 mA 
Bet ES tes hre Voe=5V, Ic=5A 20 AO — 

AVIK +s y SRR E Vex(sat) | Ic=5A, Ip=1A — 1.3 2.0 V 
N-A+ =i yk MIB | Ven(sat)| Ico=5A,Ip=1A £| — | 2.0] 30] V-. 
L = Wi BERL fap  Ven=5V., Ino 


Sh 


2St558 


Ic-Vcz CLow Voltage Region) 


Static Characteristics 
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LDU MYNPNETEF¥#Y 7 WIL AFBI VAY 280594 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OBA RSA, RRR OmREAT yt UIR fal 
© High Frequency Amplifier and Video Amplifier Applications Industrial Applications 
© High Speed Switching Applications Unit in mm 


oh IY Y a VARA : fr=400MHz (Typ.) 
el VIRREBDY)Sv.: Cop=3pF CTyp.) 
e29A594 bE 2YVAVAYEZ VCH Et,/Complementary to 2SA594 


BATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
AVIYR+-N—- ABE Vocso 60 V 
avVI7R+ xi y SRB V cro A5 Vv 
a3 y B+ S\— AleVEEEE VEBO 5 V 
avs Bit Io 200 mA 
xi y XB Ig — 200 mA 
pee: ‘Ta=25°C Po 750 mW 
Te=25 °C 5 W 
ee A408 re “T ; ~ 175 nr C 3. Collector (Case) 
{RAFT RE Tste —65~175 ee Sy 


EIAJ TC-5, TB-5B 
TOSHIBA: 2-85 


SQA Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition 
2VIRLxemBye IcBo Vos=45V, In=0 ae 0.1 pA 
miyk Lx Bit TeBo Ves=5V, Ic=0 — et ee 
were hre(t)* | Vor=1V, Ic=10mA — | 240 

LELDIC FE Dit Pe hrr(2) Vozr=3V, Ic=200mA — sec 7 
AVIR+>+i y SPREE Vor(sat) | Ic=100mA, Is=10mA — 0.3 V 
A A+ = § y ZIRIRUAIIEEE Vex(sat) | Ic=100mA, Ip=10mA | —/ 10, v_ 

bIY IY 2 VER fy Vez=10V, Ip=—10mA 400 — | MHz ~ 
AA VERRY A (SBM) ReGisy oe ee — | 120 Q 
aV7 FWA Cop Vos=10V, In=0, £=1MHz 3.0 | 5.0 | pF 
po et =a 

oe ik iis ee 250 | — | as 
F [a] | PRR STE] tr 30 — 

* hreQ Cro PHOLICHML, BRK LCH OD ET, 

According to the value of hrg(1), the 25C594 is classified as follows. 

"Classification [ Min. | Max. _ Fig. 1 at ys v SEEK 

“9SCcs4—-R | 40 | #&280 Switcing Time Test Circuit 

2S0594—-O 

2SC594—Y +1 Output 


Ov : 
—2scs4 | | - | | 


Veg = —3V if Veg = 12V 


APP WA, 2X7 Al tw=5t1hs LAteefiitr<5ns, 
FRER tens 7a —-F 444 7NV52.0% VHA S. 
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Static Characteristics 
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280642, 2SC642A ener pt 


OnF—-FLCHZERAMWAR . Unit in mm 
© Color TV Vertical Output Applications 


¢ MINH CT : Voso=1100V (2SC642) 
=1500V (2SC642A) 
Voer(sus)=700V (2SC642) 
=800V (2SC642A) 
° RIFE FEAMEV. : Vor(sat)=2V (Max.) 
° AGE Rv, “Excellent Lineality. 


FATA Maximum Ratings (Ta=25°C) 


Characteristic = | + Symbol 


28C642 1100 
e Spee ae rT we are 
ty & + N~ ATRIAL aSC642A| ¥ °° 1500 bee 
ZVIR+ ri y RH 2SC642 700 
YATLTAVVE ——————| Vcer(sus) -————___- V 
Rge=220Q Fig. 1 2SC642A 800 - 2. Emitter 
miyR- “A — A” PSE Veso 5 V Collector (Case) 

NT Alec ESE, A 
=i y KB Ip aa | A TOSHIBA 2-19C | 
ausZ RIB (Tc=25°C Po 50 W 

a OO TUPI ACC Ri 

A ek 2 Mounting Kit No. AC42C 
PR FF Tet Tstg —65~150 °C 


Bae Electrical Characteristics (Ta=25°C) 


227k Leb Py Icpo ~=——S*|_s§§ Wo =500V, In=0 | — — 10 pA 

=iy Xk Le wreyt _ Izzo Ves=5V, Ic=0 ee Se ee 5.0 mA 7 
sete ree hre(1) Vor=15V, Ic=150mA 30 an ae | 

TEL DIC FE ot  hre(2) Vor=15V, Ic=50mA | 20 ae aes 

aU7KR+=i yRRMAE | Von(sat) | Ic=150mA, In=15mA = — | 2.0 V 

A- A+! y RABE Ver “Ig=l50mA,Inp=l5mA~=~=—0 |sdm — | — | 25 | OV! 
Le BT IBESE = fons ~ Ves=15V, In=—0.2A 0.5 — — | MHz 


Fig. 1 ALGY-DiyvSenr4=>-YVRENEER 


Veen(sus) Test Circuit 


Rik hove ay . 
Veer (sus )iRIZ 
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‘280643 SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


OR ATLVEKR-FRRHW AR 
O Black and White TV Horizontal Output Applications 


Unit in mm 


° ABESIFE CH : Voso=1100V 
© RIANEEFEDMEV+ : Vor(sat)=5V (Typ. 
eA y FY TRIO 3 te=—0.5es CTyp.) 
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BAER Maximum Ratings (Ta=25°C) 


, | 7 “Characteristic ~ : i 7 Symbol - é 
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RANE Electrical Characteristics (Ta= 25° wee 
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AVI L eee | | Iczo Voes=500V, In=0 — — 10 pA 

on eae — pe te pe 0 | mA | 
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2SC643A SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


On 7 ale 3 L E774 (ae Unit in mm 
© Color TV Horizontal Output Applications 


eH ESIHECT : Vopo=1500V 
e RUA HEDMERV. : Von(sat)=5V (Typ.) 
eACy FY THBIOUEL. 2 te=0.5us CTyp.) 


AEM Maximum Ratings ae eae 


: Characteristic | Symbol — | ‘Rating 7 Unit 
AUP R +N ARISE | Veso 1500 V 
TUI H+ es y FUEIE Voss j 1500 Vv 
iy BNO AIEEE Vso 5 vo 
a av yy REE Ic 2.5 A 
er. —2.5 A 
ae xe CT (To= 25°C) | Pe 7 90 a soe Coe 
a 
ARABS RE | Tote —65~150 | a EIAJ TC-3 TB-3 


TOSHIBA 2-19C 


F7-e¥VVE AC42C 24385 
Mounting Kit No. AC42C 


SAAS Electrical Characteristics  (Ta= 25°C) 
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2477 zz ° 2 y XUAN EE Vor(sat) Ic=2.0A, L=06h. 4b o= ae 8.5 a 
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Le IB PAE fap S Wee=15V, In=—02A a a — | MHz 
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286/32 YYUAYNPNXIE SFY 7 WILD —-TFHBbIYYAY 
. SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


Oe see ate A | | a ee 
© Low Noise Amplifier Applications | | 


o MEERA XV. : NF=5dB(Typ.) (£=120Hz) 
° SSI CH : hre=200~700 


BATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating | Unit 

avVa7R+-A~— ARIE Vcso 35 V 

aVA7R+ ai y BE ieee 30 ae: 

mig kN ZS Vaso | 5 Vv 

2D BBY Tc 100 mA 
sie 00 | mA ae 

avy RIRR Po 300 mW 3. Base 

ASE T; 125 =e. | 

(RAETERE Tste —55~125 aC 


HVA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition Min. | Typ. | Max. | Unit 
2UI7R Le Bt Topo | Ves=18V, Iz=0 ae soe i ae ee 
=siyk Lomein Izzo Ves=5V, Ic=0 ss — 0.1 _ a 
LEST : hrs Vor=6V, Ic=2mA 200 | — | wo; — 
aVok+ ai y FMS Vou(sat) | Ic=100mA, Ip=10mA Cee OO. 03865 

eres ee “Ves | Vor=1V,Ic=100mA | — | 0.7 | 1.01 V- 
hIVLY a VER fy Vor=6V, Ip=—1mA — 80 — | MHz 
aV7RWDAR Con Vos=6V, In=0, f=1MHz = 6 10 | pF. 
sea PNP) | getkte Remsoog | | et | |B 

NE) f<120Hz, Ry—500Q eel wee Ub ee 


* hre CLO PROLSCAML, BARK UCHSD ET, 
According to the value of hyg, the 25C732 is classified as follows. 


Classification | Min. ‘| Max. 
2SC732—GR = 200 400 


_28C732—BL - _350 700 - 


bh ke2% h Parameter (Typ.) (=: » XE, Wises =6V, I= —imA, f=270Hz, Ta=25°C) 


Characteristic | Symbol 2SC732—GR 25C732—BL | Unit 
AFA VERY A GH) Nie 8.5 12.5 kQ 
SGX CATBAHO hiss ie. 25 x 1075 
vt IRS CHT) hte 320 500 | 


HDT Ki RYA CADBEHO . 21 
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YU MNYNPNETE FF 7 WIV KF BRIUV VAY 280733 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


O(F® Aik ee Unit in mm 
© Audio Amplifier Applications 


° fIAVEEEDV|\& Vy 2 Von(sat) =0.11VCT yp.) 

© 28C735 BRA y Ya FNMA O REITING LCV E>, “Recommended 
for Driver Stage in Class B Push-Pull Amplifier with 2SC735 asa 
complement. 


RATS Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 

_ Ure * or Vso | 35 vo 

BVIR+ ai y SE VcEo 30 V 

Big +N AR ie Vago i ie eee ee Vv 

2V7REH CE ts—<“iéi‘iESstim A 

a a 

AVIR AK Po 300 mW 3. Base 

| a can anes ee ll 
Bae | Te =| =~ | °C 


TOSHIBA 2°-5B 


ee | Sy an Test condition - 
ava Le brent a Toso ‘| Nese Vcos=18V, Ie= 0 tl Sie ae O.1 | wa 
siys lei | Isso | Ves=5V,Ic=0 | — |] — |] 01 | aA 
DIE ev Gee i) Vess6V. iesomA- =. Oe WOO. 
bevy ya vine | fe | Von=6V, In=—-1mA | 80 | SO — (| — | MHz 
AVIRA wor ~ Voa=6V, In=0, f=1MHz a a 2 ee a oe 
Ue e+ as y AMIIAVRIE | Vor(sat) | Io=100mA, Ip=10mA_ ers ee oe eee 
Am A+ 28 y FBS “Ver |. Ver=1V, Ic=100mA. | o— | o7; 10) v_ 
HB NF Re 5008, Fatklla -~| 6| wl] 


* here OFFIC LO PROLOICABIL, Bik UCH DET, 
According to the value of hgg, the 25C733 is Classified as follows, 


Classification Min. Max. 
~ 28C733-0 [| 7 | 140 | 
— 28C733—-Y | 120 | ~~ 240 
~ 28C733—-GR | 200 | 400 | 
__ 28C733—BL ~—350~—«| 700” 


h E21 h Parameter (Typ) (=i y 8b Vce=5V, Ie=—imA, f=270Hz, Ta=25°C) 


_ Characteristic | Symbol | 2SC733—O | 2SC733—Y | 2SC733—GR | 2SC733—BL | Unit — 
RNAVCHBYA HHNBED hie 3.2 5.3 9.0 | 17 kQ 
SEER $(CADHB | be | o4 | o8 | oO” | dat | x10 | 
AMES ERERIEAR — (LH ITER) hire 7 95 i7 | 20 | 448: | | 
HIT FE aYA CADBRBO | bo | 4.0 | 1 | iw | a 
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YUAYNPNIE SEY 7 LIU —-FHRIYYAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


ObjikistaR ORM RISA 


© Driver Stage Amplifier Applications C) Voltage Amplifier Applications 


° BiNECH : Vev0=50V 
° MANE FEDYEVs : Vor(sat) =0.25VCMax.) 
e28A56lE avy AVAaAYR VCO Et, Complimentary to 2SA561 


Feet Maximum Ratings (T,a=25°C) 


2VIAR+- xi y RIB V cro 50 V 


Bae +N AMIE Vewo 70 v 


miy + N— Ale VEBO 5 V 

AUB ELI . Tg 150 mA 

mi y KEG In —15 | mA 

Sy 7 RAB : Pc 300 mW 

pe a 
peewee —i—i‘;™é*ésé*dSCS ted BB Co 


SS AgtktE Electrical Characteristics (Ta=25°C) 


2VIR Lepr eit _ Icpo Vos=18V, Ig=0 
eR gy: Le RDI | Tero Ves=5V, Ic=0 

bDre(1) » Vor=1V, Ic=20mA 
5 ye EE AHS at ous 
TEL ne hre(2) Vce=5V, Ico=150mA 


erscre ee: Vor=6V, In=—l0mA 


avy Remi ys ARIES Vce(sat) Ico=100mA, Ip=10mA 
N—-Aramiy HB Vee Voe=1V, Ic=100mA 
2VI7FHDAS Cob Vos=6V, In=0, f=1MHz 


* hrs(l) @ LO hre(2) CLOPROLDCAML, BARUCH ET, 
According to the value of hps(1) and hps(2), the 25C734 is classified as follows. 


Classification |———— bre(1) hrs(2) 
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—Seriy : 
~ 28C734—GR 


mor eS 


1. Emitter 
2. Collector 
3. Base 


meer ae 
a ee 

= | aoe 
150 = 
=) oe 
6:75 | 1.0 
5 | = 
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YUAYNPNXIEY#Y 7 WIL—-THERIYVAY 286 135 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


O fap iik Ext 0 FA OB7SIEA OA Y FUR Unit in mm 
© Driver Stage Amplifier Applications ©) Power Amplifier Applications 
© Switching Applications sashes 


© AMPA PIC ARV C 90mW DOH ED, /90mW Output in 
Class A Amplifier for Driver stage. 

BR» Ya FETE RICA CO.6WOHDAG bHET, /0.6W 
Output in Class B Push-Pull Operation. 

e AUF LEDMWIEV> : Vor(sat) =0.25V(Max.) 

©2SA562 LE avAVArAYR) CHACXEt, (Complementary to 


2S A562. 
BATE Maximum Ratings (Ta=25°C) 
Characteristic | Symbol Symbol | Rating | Unit Rating | Unit 
re ae VEIE Ei Veo Vooo | | ee 1. Emitter 
2v7e ssi, STE | Von —— i ee 
BS ye K A ATEIE _ Vv 
ee 400 mA aa 
=iy 2 EH ee — 400 ee TOSHIBA 
avy RIBR mW 
BARRE oe ee ee 
BSAA Electrical Characteristics (Ta= a 
Characteristic _ | | Symbol | Test condition  __ | Min. | Typ. | Max. | 
a7 2 Ler pt Toso Vcs=18V, ls=0 << (Oncaea oe oe 
mly Z Le li sos | Teno Ves=5V, Ic=0 oe ant 1.0 BA 
ee ei hye) | Vor=1V Ic=100mA 70 | — |} 400 
hre(2) Voe=5V, Ic=400mA 25 saa ee | 
a2 BSA com Voer=6V, In=0, f=1MHz = 7 | — | pF 
bFY IY a VBE | fe OP Ver=5V, In=—50mA = | 300 | — | MHz _ 
avo H+ = 2 y RAELE | Vou(sat) | Io=100mA, In=10mA oh ee | ee) V 
A-A+niy xe © | VenGsat) | Ic=100mA, In=10mA =a 2 V 


* hre(l) kU bre(2) OfffC LO PFROLGCOML, BARUCH) ET. 
According to the value of hpy;z(1) and hye»(2), the 2SC735 is classified as follows. 


Classification ee hre(!) | hee(2) 

Min | Max | Min 

2SC735—O 70 | 140 25 
— 28C7355—-Y | 120 | 240 | 40 
~ 28C735—GR | 200 | os 


=a Joo 


EMEGI1 Aterv 7 Typical sinned i Class A epineie pee te? (Ta=25°C, f= asec, 


Characteristic _ | , Sy a a a ‘Typical 


_ BAHWDED | Po 7 80 

~ BEKHIIER@ AT BEE vi BOC 
| ROKINIIR ATH ri | 140 

AMINED BH FG ee Go. ne 

ODEO ESTAS ane coe eee ae 


* paca ri (dt R, HA LIAO 


- | Symbol | 
fede Pee | Voc 6 9 12 V 
aq, t(“‘<‘;OO!OC*d*C#OUrRDLU!!.OCd& ~~ 100 —200—~—té«“‘<OW™’;é‘éaKCU ti 
dy REE "i 5 CO Q 
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Ra ee fe ace 
EKO ATE Gi — ATED 1.50 V 
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Dil) Wilda 5000 OQ 
* Ave ri it Ri 4HA LictiBo i, 
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LU MYNPNXIE VEY 7 WPL FBI VARY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


O@BREAZAyFVITR ObSRtRHR, SLIRBA, AVIRA 


© Ultra High Speed Switching Applications 
© Computer, Countor Applications 


eh IVY 4 VARA : fr=400MHz(Typ.) 
e MIAVELEDY)\& > 2 Voxu(sat) =0.30V Max.) 
© AT »y FY TROD 2 tseeg= lSnsCTyp.) 


BATH Maximum Ratings (Ta=25°C) 
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Industrial Applications 


Unit in mm 


Characteristic | Symbol | Rating | Unit 
aVUaR eel REE Voso 40 V 
PVT eh a Sy & SEE V czo co vo 

eo ee es oe ee: oy 

2 UP BH a os Cs ee, es 7 

By RE RTE | Ie | —200 mA —_ 1. Emitter 
7) ee In ee a a ae J 2 cau 
eee | | 5 [| %c 

Rem 00Ut~t~“‘“‘:;™SC;C;*dCSTte:~=S™”™™O« CBO coc 

TOSHIBA _2-5B 

BAA Electrical Characteristics (Ta=25°C) 

Characteristic Symbol | Test condition Min. | Typ. | Max. | Unit 
2V7R Le BBE |_Teso Ves=20V, In=0 — — | 0.25 | pA 
= iy kL ei ED Teo | Vep=4V, Ic=0 oem i ok 
LBC EE UE _hes()* | Ver=1V, Io=10mA | | =| | = 

hrs(2) Vor= =2V, Io=100mA. 20 — — — 
av7H-=i yF/(MAB | Von(sat) | Io=20mA, Ip=lmA rr a ee ee 
N-A+ =i y FMRIEAE © | Ve(sat) | Ic=20mA, Ip=imA aes ae ee 
po Ye ye V aR OO™~*~:C«d«S — Voer=10V, In= lh ae 200 | - — | MHz 
IZ. a | Vop=10" pF 
av | #-vavRe | ton ns 
4 a = 
F ial | PF RERERS 


* bre) CLD FROLIC YSR LAME LUCH DE 
+, 
According to the value of hpg(i), the 2SC752@ is clas- 


sified as follows. 


Classification bre) 
Min | Max 

2SC752@—R 40 80 

~ 98C752@—O | 7 | 140 

—38crsx@—=¥ | 120 | 240 

— 28C72@ =| Tt 
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YY IAYNPNEBRMAYBPIL LAY 2S¢/79 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


Sete vigigh OSBERA1yFLUOR Oc-7F RW ot pe | 
© High Voltage Power Amplifier, High Voltage Switching and TV Horizontal Industrial Applications 


Unit in mm 


Output Applications 


eu ECT : Voso=300V( Min.) 
V ceo =250V (Min. ) 


Heke ts Maximum Ratings (Ta=25°C) 


x 

Gs) 
4 
an 
2 
~~ 
4 
jo) 
4 
Q 
Qa 
“ 


a ec nt ete arnt tether ae 


Ava R + N—-ATBAE Vecso 300 V 
avyek- =i yk =©=©=69| Veo | 20 #| Vv. 
miyk+N-AWEE ©=©—0CU«|«Vewo~™~—COd|Ct~(‘i«t;é«C a. ae 
avrysewe |e | 2 | A. 
ek y RIBGE ee eee ee ee ee 
avy xii ee) Po Te WwW 
ee ea ee eee ae ee ae OMe tt aeeeres| near See N EDT APE Pte me As ein OEE Re, aN eee ae : 2. Emitter 
foe es peg T; 150 a @ Collector (Case) 
Eid CT —65~150 | °C | JEDEC  —-T0-66 TO-66 
* YY AY SV-ARRAL, <4 ASI LT 300x300x2mm77i = PEIAS———TC-16A, TB-23 | 
J Bay IO Fit i ES. Unit mounted on a 300X300mm Al Heat Sink 2 


T7eyvys AC2C HBA 


with silicone greased mica insulator. 
Mounting Kit No. AC20C 


| Symbol a Test condition — 
av LW wrt Vos=200V, In=0 — — 0.1 mA 


panne 


mi y KL ehh EvE iso Vie=6V,.Io=0 = —| 0.1 | mA 

WVIK +N ARMRBE BV cro Ic=0.5mA, Ig=0 300 — mon V 

AVI Re ms y KARE BV cro Ic=10mA, Ip=0 250 — — Vv 

wi y Ke NAR R EEE BV Eso Inr=0.5mA, Ic=0 6 = — V 
- aes bre(1)# Vor=10V,Ic=0.1A | 30 = | 900° | 

Et ees ake Saree eT eaataaeae 


gaa) 1. ‘Vee=10V, Is=iA, 15 es os 


ay? x =—aiy R sal Pe ~ Ver(sat) _ aes ans | 1.0 9 0. V 
Se ae Ic=1A, Ip=0.2A ere a 
SA + eS y 2 TIRT AIRE AE _| Var(sat) ee = 1.0 2.0 v 
b7YVYY a Y AVAL | fr Vor: =10V, Ic=0.1A 10 20 — | MHz 
2VI7 SIVA Cop _ Vos=10V, In=0, f=1MHz — 40 80 pF 
ay | F-va VR ton Big. 1 — — 2 us 
ie ae sat —| JTetslA Sia RL Ca ae a areca inc a aa a 
A _ BUTE _ bts Tp20.1A ee eer eee 8) oe 
Fhe] | PRBS ty Ipot=—0.1A 7 


#& Dru) CLoCPROLSCARL, fARIZOK LTH Fig.l 2at yt VY TREE 
DES, Switching Time Test Circuit 


According to the value of hrr(1), the 25C779 is 


classified as follows. Vi=22V rains Output 
Input : 
Hre(1) eA = 
. ° iia aa Ieee ee 0 = 
Classification Min. | Max. PHS 10ys =300 
25C779—R 30 70 
ee hana | OU! en Vea=— 6V Vec= 30V 

28C779—Y 100 | 200 
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YUAYNPNESERILV—-THRIYVYAI 280 /780A@ 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 


O-JTEAKR OBBEAL »y FLYIR mfsLRATY—vL 
© Nixie Tube Driver Applications Industrial Applications 
© High Voltage Switching Applications Unit in mm 


° FVINHE CT : Veso=150V 
Vcro=150V 
erzvy~kR+- =i y SRMBAEDY) So: ues 5V (Max.) 
e 2SA429G@ LMAtiokt, F417 i 4 7HK= 7 RAN MOMLET, 
Recomended for dynamic Nixie Tube driver, combinated with 
. 2SA429@. 
mA Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 
Seye-<-amme [Vem fw 
aye ei y SRE | Vow “450. OS 
er ee ae 3 i ae 
zz To | mA ee 
=i y ZB Bi Ig —30 mA 3. Base 
aU7RBR —t—<“<i~i‘SC‘*YSCOé@G 150 mW” 
ee E ee 125 oT Se 
PRA EL BE Dace — A 5~125 a Cc! 


Sent Electrical Characteristics (Ta=25°C) 


Characteristic | Test condition 

are Lee | Topo | Ven =—150V, In = ie oe eee ae ee 
siykX Leiieit | Teo | Ves=5V, Io=0 ee ee se ee 
ao R +N ARREARS © 6o| BVoso— | Ic=0.1mA, AIb=o0 | 10; —| — | vV_ 
ape + Si y FREE 6] BVoso 6 | Ic=1mA, Ip=0 |) ie0- |) ee ee 
ey K+ Nm ARI REE ~BVxrso |. ice I=0 i CY lt | OO 
ere aaaNaRE Ee KAS Re sO 

hre(2) Vee -3V, Ic= 1I5mA 4Q Ss — — 
apo k- =i y kM _ Vex(sat) i Wesi0mA: IpsimaA Oe ee Oe ae 
Aa A+ iy SRA | Ver(sat) | Io=lomA,Ip=imA | — | 0075 | | 
bIY IY a YR fp | Voe=10V,In=—2mA | 50 | 100 | ~=— | MHz 


a U2 BMWA or Vos=10V, In=0, f=1MHz © 


* hreiicko, FROLOCAAL, BmeRUCHO ET, 
According to the value Of heg(1), the 2SC780A@ is classified as follows. 


Classification ____—iBre() = 
Min. | Max. 
~ 2SC780A@—R | 40 80 
2SC7200A@—0 | 70 +| ~~ «140 
~ 28C790A@—Y | 120 | 240 
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SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 286782, 286783 


Omit ES Hite hi — 
© Audio frequency Power Amplifier Application 


° FE CH 2 View =300V 2SC782 
V ceo = 200V 2SC783 

© AC1OOV BUR bFVYAVASYAICHACK ED, (Suitable for 
Line operat Radio (AC100~120V) 

BMA» vo SVEPECHHISWiE DHE, “15W  out-put is 
abailable in class B push pull amplifier. 

Amy y TS vERPE CHA AWE bHET, “4W out-put from class 
A operation. 


fer AS Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 2. Emitter 
: 25C782 300 Collector (Case) 
AUIR+N— Al secrea Vcso Goo egy V 
“Sy y es 98782 | 800 = JEDEC 
=i y XPRVBEE | 2SC783 oe 200 TC-16A, TB-23 
miy +N ABE V TOSHIBA  2-13B 


Fe VIVE AC20C VIA 
Mounting Kit No. AC20C 


2VIR ERK 


a2 Five (To=25°C) 


ent 


_ Beare 
BS SHeE Electrical Characteristics (Ta=25°C) 
Characteristic | Symbol | Test condition Min. | Typ. | Max. | Unit 
Lavra vena | Toso | Von=200V, Te=0 | | | 200 | 
=iyK Leo Bot Irso Ves=5V, Ic=0 —~ — | 100 pha 
Rees | bre | Ver=10V,Ie=0-1A | 30 — | 20] © 
avo ek+xiyFRIMMBE | Ven(sat)| Io=1A,Ip=0.1A | — —{/.u1u.| v- 
AoA =i oS | Vee | Voe=i0V,fco=0.5A | — | — | i218] v_ 
RIV LY a YR fr Vor=10V, Ic=0.1A = 10 | — | MHz 
aprsinpem@ | Co | Ver=10V,In=0,f=1MHz | — | so | — | pF 


* rel Lo PFROLSCAAL, BRA LCHAD ET, 
According to the value of hrs, the 2SC782, 2SC783 are classified as follows. 


Classification Min. | Max. 
“0SC732—k CTC CO 

2SC782—R 30 80 
*2SC783—0. Te 
_2sc7aea—O | MO 

2SC783—Y 120 240 


2SC782—Y 


(1) 2SC782AMy vy 7 vege 
Operation Example : Class A Single Amplifier 
BAW RO RHE (Ta=25°C, f=1kHz) 


He Po 4 WwW 

ABE Vi 120 mV 

AFTER Ri 150 Q 

ea J JAIFS Gpoe 52.6 dB ? 

Araas e728 KF 3.0 A R27 FRHDOMAL SSE DIMMEL EL 


200 X200 X 2mm 7S = 7 BHP 


== 2509 = 


LEnyepl 
: Single ended Pushpull Amplifier 


YaT) 


FP» 


2CB3 YY TV=Y 
Operation Example 
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2807182, 280783 
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Vi and Rj are measured primary side of the driver traasformation 


0100100 X 2mm 7 0L 
279 Bie Ic (A) 


IVIS Ri (RG 


Characteristics | Symbol! Rating 


LAMAR O HEE (Ta 


Bia 


QUO SE He 


Characteristies at maximum Power Output 


OD.T. 10kQ : 1kQ x2 


O Ri ts 
OV 
Static Characteristics 


31 HAREM 


FIBRE Ta (TC) 
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SILICON NPN EPITAXIAL PLANAR TRANSISTOR 280784, 280785 


Oma 2S A OFM R Fi8t8R Unit in mm 
© FM Tuner and High Frequency Amplifier Applications 


o MET HABLDY NS >: NF =4dB(Typ.) (f=100MHz) 
oA BDV) S Vs t Cre=0.65pF(T yp.) 
eR FIG CH : Gp =20dB(Typ.) (f=100MHz) 


mAKER Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 

AUD R +N ABBE Vcso 40 V 

av7R+=iykHBE | Veo | 30 #=| V 
aniygk- NAMB ©6lCUd| «Veww™~™~C«dEC(<ék ‘(‘waA#;SCté‘dLCOSC‘SOC;*;”W 
apr eeme  ©——OC~CSsst—‘“CsS S(t‘ S;éC*dY!.””~<CO!!!!CUdYlUlUhm A! 
=iyke 8 ©).CU]de™™)™™C«drY”~C~é<“‘r”*é‘iaM AC 
7 ee —, 
“wenn es 


SAA Electrical Characteristics aa a 


Characteristic _ | sol |! Test condition 
2vVIB Le DE Icgo Vcp=18V, ln= 0 = — 0.5 pA 
eS y A Lelirratit TeBo __Vus=2V, Io= =0 he aes wae Wes aN 
Ot HE + hre Vcr=6V, Io=1mA 25 —_ 140 
AERA Cre  Vor=6V, f= '=1MHz 0.30 | 0.65 65 | 0.90 pF 
IVY YY 2g VADER fp ~ Vor=6V, Ip=—1mA 250 500 — | MHz 
; | 880784 ; = — io. =f. 
CoX2vv Ls 5SC785 85 | © Tbb Vce=6V, le=—1mA, f= 30MHz | = 10 ps 
2SC784 | = = . se ee el al aaone 
tsir weogy Ie Crss| NF Vor=6V, In=—ImA, f=100MHz! =+—$-}2] a 
ae NWaz Fi 25C784 = nowe _ 18 20 20 See ee 
DAG Fig. Lees] Gpe Veo=6V, In=—I1mA, f=100MHz|—18_|__20_| 22) ap 
* bre CLO PROLGCASL, SAN TH DE Fig.1 AUF E LIS 
+. Gpe Test Circuit 


According to the value of hrg, the 2SC784 and 2SC 785 


Output 
are classified as follows. 500, 
Classification Min. Max. 
~ 2SC784—BN | 25 50 ; 
~ 28C7a4—-R | ssi*d: 80 
2SC784—O 70 | «2»140 | 


L : 0.8mm 46h * » * 48 4T WE 10mm fe 3 8mm 
_ 0.8mm¢Ag Plated Cu Wire,4 Turnes, | 
10mm¢g1D.,8mm Long - 
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286784, 280785 


| YX. y Parameter (Typ.) 


(1) C2 i » hh, Vee=6V, In= —ImA, f=100MHz) 


Common Emitter 


Characteristics Symbol Typ. Unit 
RHAVHEURYA | Fie | 3 | mo 
NEE | Cie | 8 | pF 
Wak Peay A | | Ure | | 0. 36 | mv 
WET Fs RY ARLES = | —90 | ° 
WIR T FSR YR | | Ute | | 33 | mo 
WET FS RY ARRAS | %e | ==15,5 | : 
Waay eo RYR | Foe | 37 | LO 
Hi A oe | 1.2 pF 


(2) (~%— 2~#EHb, Ves=6V, Ie=—1mA, f£=100MHz) 


Characteristics ae | ____ Symbol Typ. | Unit 


AD AVY RIRVA 

KIVER 
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WAGIRT FS BY A pA 
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Der | sii 
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Os | 165 
Fob | 37 
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280786 LUAYNPNDU—-tFBRIYYAZS 
SILICON NPN PLANAR TRANSISTOR 

OSA OMARIAGC, FM, RFR 

© High Frequency Amplifier Applications 

© FM, RF Amplifier Applications applying Forward AGC. 


Unit in 


mm 


o MEE He AV |V&V. ts NF=3.5dB(Typ.) (f=100MHz) 
JARABE AYA. 2 Cre=0.37pF(Typ.) 

° BEF Ct : Gpe=21dB(Typ.) (£=100MHz) 
eI AGC Batt bres, 


ATH Maximum Ratings (Ta=25°C) 


Characteristic Rating Unit 

aVOR +X ARVEEE 20 V 

UPR + ai y RBBE 99 Oy 

ml y Rene ASHE 3 ae, 1. Emitter 

a UD RBH: — 99t—“‘<‘L];”*tCm A Beene 

i Ss R Ry —920 mA” 4, Case 
ao RIBR 200 mW 

ORE 150 °C 

PREP E —65~150 °C 


SAAtEME Electrical Characteristics (Ta=25°C) 


Characteristic. Symbol Test condition _ 
IVI Lol By _ Iczo Vcs=10V, In=0 
miyX Lefeiit Izzo Ves=2V, Ic=0 
ERA McRae y ees bre Voce=5V, Ic=4mA _ 
pee age Cre Vos=10V, In=0, f=1MHz 
7 J ~ Vacco=1.8V, Voc=12V 
_ RAIA Gre _ Re=50Q, £=100MHz (Fig. 1) 
3 Vec=12V, Vacc=1.8V 
islet ae _Ro=50Q, f=100MHz Fig. 1) __ 
AGCS FF x Vace Voc=12V, Re=50Q, f=100MHz 
bIYVYYY g VRE fr Vce=10V, Ic=4mA 
“A ADD ) FRDU Tob! Vocr=6V, Ie=—2mA, f=30MHz 
* Fig. 1 OGRA CEHAIEG (Vacc=1.8VE) 230dBRLYS 4 L ¥ DAGCHIE 


AGC Voltage measured by circuit in shown Fig 1, when Gpe is reduced 30dB Compared with that of Vage at 1.8V. 


Fig. 1 100MHz, Gpe. VacciilE Hh 
100MHz Gpe, Vago Measuring Circuit 


Output 
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0.002,F § 


fo 


Vacc 
L:1.6mmgi2 » ¥#& 3T AEl2mm¢) 2 


1.6mm¢ Ag Plated Cu Wire, 3 Turnes, 12mm¢I.D. 
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YLUAYNPNTL—-TFHbIYYAY 280787 
SILICON NPN PLANAR TRANSISTOR (TENTATIVE) 


OUHFP@R F t205 FA Unit in mm 
© TV UHF Amplifier Applications 


o MEE VED iw CHEN TV. e > : NF=5.0dB(Typ.) (f=800MHz) 
° SHABUMAE LV. : Gpp=11dB(Typ.) (£=800MHz) 
e IRA WAGCKHHED RE Ct, “Excellent Foward AGC Characteristics. 


KTR Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating Unit 

aV7R +N AE Vezo 25 vo 

aV7H +28 y FABLE ~ Vero | 20 a ae 

miyR+-N- ARIBE ~ Vero | 3 V 

aVIsB 1D RRO - To / 20 mA . Emitter 

=i y BH Tk | 2% | mA or 

27 RIBS Po 150 mW . Case 
Saal aT oo JEDEC —- TO-72 
RAI RE ee ee Tse | —65~150 ao ee EIAJ TC-7, TB-9C 


TOSHIBA = 275C 


SS Att: Electrical Characteristics (Ta=25°C) 


Characteristic | Test condition 
2VI7K Leet IcBo Vcs=10V, Ig=0 — — 25 nA 
=i y X LeR SBE Tego _ Vew=3V, To=0 = = 40 pA 
ARE ~ bps | Vewe toy. Io=2mA on ee ae 
bGY LY a YR fy | Vos=10V, Ip=—2mA 400 | 1000 | 1500 | MHz — 


AE Cro Vcs=10V, In=0, f=1MHz — | 0.30 | 0.42 pF 
BOA Eig.1 Gpp ee ae 8.5 11 — | dB 
Ma Fig.l NF ee —~ | 5.0 | 7.0 | 4B 
~ AGCE GFE * Vase | Voc=12V, £=800MHz 6.60 | 7.50 | 8.70 | V 


Fig.l 800MHz FG, FSH BCHEEI 
800MHz Gpb and NF Test Circuit. 


Input 200pF 


a 


“ goon 100pF Output 


* AGCHFE Vacc=SHFISG2 20dB RMYTAZBE (Fig. 1 OBB) 


AGC Voltage Vaec measured by shown in Fig.l] where power gain is reduced to 20dB from peak value. 
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Static Characteristics 
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OmMEAC FUR, ARTLCRRWAR 
© Black and White TV Video Output and High Voltage Switching 
Applications 


° eat He ep : Vcro = 150V 
er VI FWARBAV)av.: Cop=5.0pF (Max.) . 
eh FY g VARA : fr =120MHz(T yp.) 


ieATH Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating | Unit 

AVDZR+N-— ARB Vecso 250 V 
AVI R+ =i y SBE | Vx CO nn a 
A ~ Vaso 5 vo 
ET Io | 50. 236| mA 

md y RBH ee —50 mA 
3UP FIBA Po ’ 800 mW 

_ Re ey 150 ze 
RAE 


SAA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition 
AVI Le Bit Iczo Vos=30V, In=0 
iy X Le BE Isso | Vzp=5V, Ic=0 
Bits hre Vor=5V, Ic=10mA 
ce aa DB -x 2 »y SIRS EL ~ Vor(sat) Ic=10mA, Isp=1mA 
N—-A+=xi y PGA FE ~ Vax(sat) ~ Ig=1l0mA , lp=l1mA 
bIY LY a VER fy ~ Vor=30V, Is=—10mA 
27 RW DAE Cos Vos=10V, In=0,f=1MHz 


AN APKDS DLE 


== 265 = 


~ Vor=6V, Inp=—1mA, f=30MHz 


 ~ YUAYNPNEBRAITL—FBb LUA 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 


Unit in mm 


1. Emitter 
2. Base 
3. Collector (Case) | 


JEDEC 
EIAJ TC-5, TB-5B i 


TOSHIBA 2-8] | 


TO -39 


. | Typ. | Max. | Unit 


BP y FH r,.. (A) 
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280789 YUAYNPNEBERAVIBRGY UZAY 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR (TENTATIVE) 


OB 7a Unit in mm 
© Power Amplifier Applications | 
chre DjAREAS RV», 
° MATE FED MEV, Vor(sat)=0.8VCTyp.) 
ot UP RBRMAKEV, Po=30W(Tc=25°C) 
© 2SA4899 LavFV AYR Y CH20~25W7FxD Hi-Fi OTL 7v7~ 
Cie Ct, “Complementary to 2SA489. 20~25Watts Output App- 
lication. | 


BAER Maximum Ratings (Ta=25°C) 


| Characteristic | Symbol | Rating | Unit 


avg e+ N— AEE : | Vego V 
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“Sty Fa - 
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AFTRRE ea, : ae Mounting Kit No. AC55C 


SAAR Electrical Characteristics (Ta=25°C) 


~ Characteristic — Symbol Test condition | 
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* heel) CLOPROLSCQRL, BRU CH)O ETS, 
According to the value of hysg(1), the 2SC789 is classified as follows. 


Classification | Min. | Max. 
25C789—R 40 80 
2SC789—O 140 
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Static Characteristics 
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2S¢/90 YUAYNPNEBRMAUBR RIL YAY 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR(TENTATIVE) 


OB 7S Unit in mm 
© Power Amplifier Applications 


e2SA490 EavAVAVYRY CHH1W7 FAD Hi-Fi OTL 7v7cH 
1 CT, /Complementary to 2SA490. 10 Watts Output is Available. 


IgA e+e Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 
ava R «+ N-— ARIBE Vocso Vv 
AavVIR+>x2iy SHBE VcEo ¥ 
miy K+ N-ARBE Wiese V 
srs | Ie __A 
= i y 2 BH ls A 2. Collector (Heat Sink) 
ree ae pee eee ee oe Ww 3. Emitter 


aU RIBR (To=25°C) 
ret eect “aan JEDEC  TO-—220AB 


1 TOSHIBA 2-10 


TD 2 VVSACH CHAE 
Mounting Kit No. AC55C 


BAA: Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol Test condition Min. | Typ. | Max. | Unit 
272 Lew ED Icno Vos=30V, In=0 on ee ee 
=siy Lee Ev Teed Vin =5V, Iox0 ee |e ee pA 
eee —hre()* | Vor=2V, Io=0.5A | 40 | — | 240 

hre(2) Vee=2V, lo=0A 13 = - 
2V9R+niy RRRMREE | Von(sat) | Ic=2A, In=0.2A ee ee ae ee ee, 
A-A+ iy FREE Ves | Vcr=2V, Ic=2A re ee ee ee, 
hOYLY 4 VER fq ~ Ver=2V, Ic=0.5A ae: a — | MHz | 


Vep=10V, In=0, f=1MHz 


2VISWDAE 


* hre(l) CLO PROLICAML, BRR LCHD ET, 
According to the value of hyg(1), the 2SC790 is classified as follows, 


Classification Min. Max. 
2SC790—R 40 80 
2SC790—O 70 140 
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280797 LU AIYNPN=EBPRRMAUB RY UAY 
. : SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


O 9 ~12”" 5s a L CHB RAWAR Unit in mm 
Q 9~12"Black and White TV Vertical Output Applications 


o HA DittA SO AREAS RY, 
erVva7AseR-miy RGA IT =~AVZTBEA BL: Voeer(sus) =80V 
e Excellent Lineality. 


10.0£0.5 7.3 Max 


FzAwe+8 Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating | Unit 
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_ Rar=500Q) ~ | Yor | 0 Vv 
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pee Gis sia me | 3; =i. 150 oe TOSHIBA = 2-13B 
(RPT | Tete —65~150 °C 


T7eFVVE AC2OC HUG A 
Mounting Kit No. AC26C 


RESALE Electrical Characteristics Sons ga Be 
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Static Characteristics Ic-Vce(Low Voltage Region) 
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SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR | 


28C79 


OBBL#.L-9R OBBEZ1 y FL IR | 
© Power Regurator and High Voltage Switching Applications 


2 YVUAYNPNESBERAALUBRIYYAY 


e HEC : Vcr0=300V 
e BRABMKEV. tIe=1.5A 


iA th Maximum Ratings (Ta=25°C) 


Characteristic = =| Symbol | 

AUR +N Al Vozo 300 ae 16.851 925 

AVIAR+-xrs y RRB VcEo 300 V 
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EIAJ TC-3, TB-3 


TOSHIBA 2-19A 


TIC VE AC6C 2c 381A 
Mounting Kit No. AC6C 


SSH tetE Electrical Characteristics (Ta=25°C) 


~ Characteristic Symbol | Test condition | 
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286/93 YUAYNPNEBGRMAVB RIL YAY 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


O87 180k A . Unit in mm 
© Power Amplifier Applications 
eKB Hi-Fi 7VY AHAB CHLED: Po=60W (CTco=25°C) 
ehre OPRRHEA RV», “Good Lineality of hre.. 
efy Del. : fr=9MHz CTyp.) 


BAR Maximum Ratings (Ta= 25°C) 


= eae wiitacpec 16. g5t 0: 25 
Characteristic Symbol | 0:20 
IUD R +N ARR Vozo 1006 Vv 
AUP RK +28 y SBE V cxo 80 a 
“co ee oe ee ae a 
<7) ne + ees Geek aon ee eee 
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a ee ee eee Pwemee Foe 
RAETISE : = sO ae ce EIAJ TC-3, TB-3 


TOSHIBA 2-19A 


TFP7ePVIE ACEC FIA 
Mounting Kit No. AC6C 


BEES Electrical Characteristics (Ta=25° ey 


- Characteristic a i= Symbol he _——- Test condition _ - 
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* hre CLO PROLSCQAL, BRACRRUCHAYD ET, 
According to the value of hye, ¢ the 2SC793 is classified as follows. 


Classification | 
2SC793—R 30 70 
2SC793—Y 5 | 120 
~ 28C793—BL | 85—s||—s 200 —”™” 
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Static Characteristics 
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286941 YLYUAYNPNLIESSY 7 LIV —-FBbIYVAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OBARBEAR OAMSEA RISA OAME RAZA Unit oan’ ane 
© High Frequency Amplifier © AM RF Amplifier 
© AM Frequency Converter Applications 


o MSFT OS |\&V.: NF=3.5dB (Max.) (=1MHz) 


RAR Maximum sehen Ges ie 


‘Characteristic | 
AVUIAR +N ABE 
a ee y 2 RHE 


Aenean 


iy H+ S— AIE 


IUD REE 
_ 8 y Ae 1. Emitter 
2UPDRIBR 2. Collector 
eg CEP EE 3. Base 
eer eM 
CRATE 


TOSHIBA 


Characteristic Test condition 


ava L iki BEB cro _ Ves= 20V, Iz=0 — 0.1 | pA 
=iy sz L = Bi Dt Tepo b Wasa Ic=0 — 1.0 pA 
Ea a =e bre Vor=12V, Ic=2mA — 240 

avYR+-=3 y * RAE Vocn(sat) | Ic=10mA, Is=1mA = 0.4 V 
Ne Acmiy s Fini Galena, HE Ves(sat) Ico= 10mA, Ig= ImA ied 1.0 V 
bFYVYY sg VARA fr Vce=10V, In=—2mA 120 — MHz 
RATE Cre Vos=10V, In=0, f=1MHz 2.2 3.0 pF 
Ce X Pop’ Ce roo! Me Oe Ig=—ImA, 30 50 ps 

enue !!OO™O™~<CSt ee Vg = 100, Ie = — Im A, f= 1M Hz 
AE TSB NF R,=50Q 2:0 3.5 dB 


* bre CLOPROLICARML, BICRARL THIET. 
According to the value of hpg, the 2SC 941 is classified as follows. 


Classification | Min. | Max. 
2sCo41-R | 40 | ~~ 80 
28C941—O 7 | 140 — 
esCo41—-Y | 120 | 240 
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LUAMYNPNZE SFY 7WPU-FBRAIVVRZY 286982. 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR CTENTATIVE) 


OFUYI—EIAT, AV EDAD, LEDKFI(TA Of AREA ifs LF 
© Printer Drive, Core Drive and LED Drive Applications | Industrial Applications 
© Low Frequency Amplifier Application Unit in mm 
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hre(2)=10000( Min.) (Ic=100mA) 


BATA Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 
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Characteristic Test condition 


Icso Vcs=30V, Inr=0 
avo7k Ue eri a nee pe rk eee NaN ela 
ces Vor=30V, In=0 
=miy X Le Rit Tego Ves=5V, Ic=0 
Bes - hreg(1) Voce=5V, Ic=10mA 
Yt SSeS a 
a e hrx(2) Vce=2V, Ic=100mA 
aV7R-+-xiy fA Vox(sat) | Ic=100mA, Ip=0.1mA 
~A- Araxi y BFE VBE | Vcr=2V, Ic=100mA 


286982 


Static Characteristics 


Static Characteristics 


) 


300 us 


Duty CycleS2% 


i ae 
FEE Vce (V 


100°C 


* Pulse Width 


1.6 


es 


2 
& 
a 
x 
ont 
be 
Hf 


~ 
ie ~ 
3 
N 

5 one 


t# Common Emitter 


Hm Ta 


bk 


—_— ” 
5 gf 
be Bs a8 
BAL mw EOD 
UN Rew 
wd >El Ss 
> 
ne m EEO 
= HO Be 
Nes Hew od 
66 3350 +-Y—3 
2 ee 


arta eet eee 


| | 8 |e iAl POA 


|| Cv) oF SE rPrEE V | 
te 


* 


Ic-Vcz CLow Voltage Region) 


Static Characteristics 


Seri 
Sezai 
KATA TTT 


NV VY TTT 
VAM 


Lio» OPE 


Common Emitter 
Duty Cycles2% 


(V4) MES Z4c 


= 300 us 
S2% 


Kioy » Reh 
Ta=—55°C 


tH 
12na Common Emitter 
| Duty Cycle 


Ha 


1.6 x Pulse Width 


AVIA+xRE shee Vee ha 


Ic-Vcz CLow Voltage Region) 


Ic-Vcz CLow Voltage Region) 


Pulse Width =300 xs 
Duty Cycles2% 


Lee 
eed eal 
Pt TVA LT 
P| | RANA 
eee eeee 
SER RRRER 


a THE . Ac 


j seas emene ceerm emer coe 


320 


= 300 us 


Common Emitter 


-FUEEHE 
RARE 


(vu 1 UBS y Ac 


1 


J 


a0, 


3 


2 
poe I a a 


7 FHBE Vce (V) 


= 
= 
~ 


a ae es 7 PRE Vee (V) 


— 298 — 


280982 


y FAROE Vee (sat) (V) 


~ 
~ 
~ 


AV797+xX% 


hre-Ic Vaz (sat)-Ic 


mani 
100 a 


Hilseeenn 


inill 
meee a nil 
Se 


eRe ee ere cs] 
a 


iat 
ort 


er Cycle S2% 


PT 


=A 
= 
| | 
| 
Td 
= 
8 
3 
Tes 
° 
=} 
isa) 
3. 
& 
“ 
a 
|_| 
I 
con 
Pt 
Pt 
aeeeeeeets 


y TRA FEIE Var (sat) (V) 


~ 
» 
s 


3} 
rT OY 
a 
Re. 
eae a 2 IY 
ee Db 


| 
oe a meses et 
See aa | 


= —<— CI Er 
[tf imu 0) asi oes ct rH 
500 ee ee eee | 
= Pritt ee 


N-Ae sz 


0.1 0.3 0.5 1 3. OC 10 30 50 = 100 300 
IU 7 SEE Ic(mA) 


me SRG Wt td 
0.1 0.3 0.5 3.45 10 30 


22729 BE Ic (mA) 


a 
o> 
S 
—) 


Vcr (sat)-Ic 


Pulse Width=300us 
Duty CycleS2% 


ms) 1 es) 10 30 50 100° 300 
Av 7 FE Ic(mA) 


ATA IL 7 PIR Pc (mW) 


= 209 = 


286983 | YLUAYNPNEBMRIL—-TBb SY YAY 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 


OBRTL CBRE Hi FB OmihEEZA 4 y F v7 Unit in mm 
© Black and White TV Video Output and High Voltage Switching Applications 


ete CH : Voro=150V 
e2VIZWDREA avr: Cop=5.5pF (Max.) 
eh FY Ya VBA : fr=120MHz (Typ. 


mATH Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating Unit 
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280994 LY AYNPNETE YF 7WLIL—-TFBRAIYYAYX 
| SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OVHF #7 O1L0MHz FM bBIYU— NC GHEE 

© VHF Power Amplifier Applications 

O Frequency Multiplier and Driver for 150 MHz-Band FM Tranceiver Appli- 
cations _ 


Unit in mm 


e CU FSD 3 Poous=160m W(T yp.) 
(Pin=40m W) 
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KTR Maximum Ratings (Ta=25°C) 


Characteristic | - Symbol Rating Unit 
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SILIGUN NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 280995, 250996 


On7-FL LK BRR Hi70A 280995 Unit in mm 
© Color TV Video Output Applications 
e eit HE Ct 2 Vor =300V 
er VIRWDREBAYAvy: Cop=4.2pF CTyp.) 
eh PYYY 3s VARA : fr=100MHz CTyp.) 


BATH Maximum Ratings (Ta=25°C) 
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VYUNVYIEEFFYD 7 WIL FBV AY 2St998 
SILICON EPITAXIAL PLANAR TRANSISTOR 


O150~15MHz @ CRBEBRE) OBR AREAS ifs _L¥A 
OB Sp RIKER TC EE Industrial Applications 
© VHF Power Amplifier Application (Low Supply Voltage use) Unit in mm 


© Land-Mobile Power Amplifier and Frequency Multiplier 
Applications 


° HAE Ct 2 Po=1.3W CT yp.) (Pi=0.1W, Vcc =12.6V, 
f=175MHz ) 

eh IY Y g VARMA. : fr =450MHz CT yp.) 

e2VIR+ Si yR*N-ALT-AMAGRSHWET, 

© [OPAC RRS: 2 PIC TADS ABE CT. 

© PARACHH ANS CERBEWKROABRRHTAATECT. Easy to 


design heat sink, as collector insulated from the case. 


BAT Maximum Ratings (Ta=25°C) 
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SS SAyHME Electrical Characteristics (Ta=25°C) 
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U SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OR ARKHE ISR 
© Low Noise Audio Amplifier Applications 


Unit in mm 


° SINE CT : Voro=50V 
e MEPEHE BDV V&V. NF=3dB(Max.) (Re=10kQ, f=100Hz) 
e BYR ADS EV. > hye =200~700 


BAe Maximum Ratings (Ta=25°C) 
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According to the valve of hrs, the 2SC1000 is classified as follows. 
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© Land-Mobil RF Power Amplifier Circuit Applications (Low Supply Voltage use) Industrial Applicaltions 


Unit in mm 


© A70MHz‘°C1.5W (#8) HDD boh*ES/1.5W Typical Power 
Output at 470 MHz. 
© CV PIES ICE CTY Recommended for Frequency Multiplier. 
teks Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating | Unit 
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Te=25°C 5 
pe ELE T; 175 °C 
ARATE —65~175 | 


BAH Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol - Test condition : 4 
2V7R Lee eit Toso Vos=15V, Iz=0 = ead 1 wA 
=i yk Lehr eit Izzo Vs =3V, Ic=0 a 10 iA 
UR NH AIR BEE BV cso ic=imA., 1e=0 40 = — | ov 
avy~sR-eiy SMR BEE ~ BV czo Ic=10mA, Ip=0 20 aa os V 
mo y K+ NH ARR EE BVzso | In=1mA, Ic=0 40 [ — Vv 
ye SCS EER bre Vor=5V, Ic=0.1A a 2 a = 
3U7R+ = y FPRMIRELE Vor(sat) | Ic=200mA, Ip=20mA oe = 0.5 V 
NA+ xs y XRUAIBEE Var(sat) | Ic=200mA, Ip=20mA ae ae ae V 
hIY LY a VER fq ~ Vor=10V, In=—50mA = 700 | — | MHz 
2VIRZWAAE Cop Vos=10V, In=0, f=1MHz — | 6.5 10 pF _ 
RNA VERRY A (SHEN) Rech): aay _ | 2 | 50] © 
HDB P.(Fig.1) Py ew Soo 1.2 | 1.5 — 


Fig.l £=470MHz Hie DRE 
470MHz Po Test Circuit 


Output 
Anput. Cy Le 21=500 
L, 2 0.8mm¢ 4 4 -y SO, FE Emm, HiFé6mm,27 —Y 
L,:1.0mm¢§h ¥ y > SHR, de S 25mm, AL ’—+t 
L,:1.0mm¢4h2 v XS, 12S 20mm 
L,,L,: RFC 
C,°10pF 
C,: 30pF 
C;: 25pF 
C, : 25pF 
C,: 30pF 


ee cca 


28C 1001 


hre-Ic 


Ic-Vor 


S&S 
= 
mR 
Be 
er 
fille 
teee iw 
Piles 
ior] 
¢ 
|| 
za rey” 
oe cae | 
Bie ee ees ae 
a Eee 
Bia oe oe FEBM 
s 3 s 8 8 = a 


344 aE gl 


Son 
o So So oS So 


(V) MBs gac 


IV7 SUE Ic (mA) 


Con, Cre-Vr 


Vcr (V) 


y F AEE: 


fr-Ic 


eal 
~~ 
~ 


QAV7AA*+*= 


(49) 45 BELVO se 
(49) °O BSUS Ac 


> 14 Lt i 


1S) ap ier a aan | 
2 ifitoy i 


OQ 

ee! 1 TITS 
z S 

: ws 


BIE Vr (V) 
Po, M.-P 


Tf c'=50maA 


LIT | Ta 


a 


QU Fei Ic (mA) 


Verr-R BE 


ie 
ee ee 
| it 
felled 
Ae. 
a 
i 
aaa ios 
pt 
ee 
beg 
amie 
es 
ia 
mame 


= 323 — 


NA-A+ Diy YEH Roe (2) 


2861001 


P eT s 


Po-Vec 


R28 OR 
ee le ee Oe ols Be eet a 
BERS ASEE RARER SMEAR REARS 


Beecher cero ens 
PEC OE CCC Cee 
5B SO, | 
FCCC eececeeeceecee Lee 
BCC CELCLELEL ELEC EE La 
SSEG2S08 FG SSRSERe Se aR BI 
CCE CCCECCCCCee eee eee ole 
PRC ee on 8 
EEEEEE EEE 
FEC EEE AE 
JeUU SUES EOSSGeeC Re See ewes 
PEC COC ke 
PCAC CCE AEs © 
1 da | J 
ECC Cece ee 
S0SE00RS000000 00087 40RR8U8) in 
EBSCGSRSERRR Re CCTs 
Pop ag 
~ j ius 
BREE EE EEE AS Poe ng 
SRSRRRER ES eS. ee an | on Ba 
COCO re CCCOCC we me 
pit iti Tt} Tig ff tab t ptt nat 
FCCC ee 
POPE ee 
PACE EPEC Er yes Core 
NEE Sa ae ee = 
PCAC a8 
SERS 008000 SGRR0RRRSREE 
S000 S0008/ SO SRSRSRRRERRRRE 
PRCA CEC? 
BB aa FP 
BERR Ee Pritt N 
a 2 
5 Ee 
RRC Certeeereeen 
PLELL Ee teh errs 
oS ron oS S rr — 
io © i ~x ws N w= 


(M) °d ¥HE4 Ca cedig 


a 
|_| 


{ 


oo) “a ax = “4. 


(M) °d CMR 


3 


WARE Veco (V) 


— 324 — 


nancnee icant eae ia oe (TENTATIVE) 2SCI 004, 2S01 004A 
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© Black and White TV Vertical Output Applications 
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SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OVHFSSBHBIER CSE) CLUES ERE CORnn RSs 
© VHF Power Amplifiers Applications (High Voltage) 
© RF Wide-Band Amplifiers. 
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ATA Maximum Ratings (Ta=25°C) 


Characteristic ! Symbol Rating Unit 
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eS aagtett Electrical Characteristics (Ta=25°C) 
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2861079, 2801080 SILICON NPN TRIPLE DIFEUSED MESA TRANSISTOR 


COkAREAHER oo ree 
© High Power Amplifier Applications 


on V7 SIRBAKW : Po=100W (Te=25°C) 2 
e mINLE CH : Vezo=120V (28C1079) 


Vcro=100V (2SC1080) 


Bea Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating | Unit 
ge ie 28C1079 150 _ 7 
2vVIR+N\— ARE: }——~——| Vero aoa ee V 
28C1080 110 
IUD. Sy HAS 2SC1079 | 120 
ee “2SC1080 | ~ 
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a y K A — ARIE 3 V | 
Cp eee ee . Base 
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yr, m HE CTc=25°C) — | P 100 ow | _JEDEC TO-3 
Pe HOTS 150 °C _ —— = 
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Te UE ACEC WA 
Mounting Kit No. AC6C 


Aa Electrical Characteristics nC 25 *€) 


Test condition 


| Characteristic - 
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S57 o avi | ie | Von=8V, oma SS*YC | |e 
BURR | Cop | Vee = 10V, In=0, f= 1 MHz 


* heel) Cro PROLICAEL, BRU CHO ETS. 
According to the value of hrs(1), the 2SC1079 and 2SC1080 are classified as follows. 
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©O4000MHz #4, BERR AERWARA CEEBRA) Hf LAR 
© 400MHz Land-Mobil Radio RF Power Amplifier Applications (Low supply Industrial Applications 


Unit in mm 


Voltage use) 


ADV yA D4 VIRAL CI SRO BHF D6.0dB CTyp.) 
ERKEW, 

© 470MHz 4.0W (Typ.) HUASBoHET, 4.0W Typical Power 
Output at 470MHz 

ox y KEM AR y KCBS COS KOOEMRETT. 

°2.0~3.0W BERS, REOHIA& LU CHoHCT, Recommended 
for Land-Mobile Radio Power Amplifier, (2.0W to 3.0W) 


BATH Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
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Be SRB T; 175 ZS 
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@Aayeett Electrical Characteristics (Ta=25°C) 
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* Pulse test, pulse width<100zs, 
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Fig.l HABHAAISAR Po Test Circuit 


Ly 1 L.6mmg at x 7 XS, 24 VEE 7.0mms, 1/27 —Y 
L, 1 Le2mmg Hh ty X SHB, 24 VEELO.Omms, 1.1/29 —> 
L C L, 1 1.6mm¢s » ¥ SH, 2 4 V€E10.0mm¢, 1/27 — 7 
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© 400MHz Land-Mobil Radio RF Power Amplifier Application (Low Supply Intustrial Applications 
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eiygk+N-AMBE | Veo | 4 #| Vv 
ao Pe FE ee ae ae A 
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Characteristic Symbol Test condition Min. | Typ. | Max. | Unit 


: Iczo Vos=15V, In=0 | a= = 25 pA 
ce rave T cro Vor=15V, Ip=0 — — 0.1 mA 
ome Ty B Le it Tso Ves=3V, Ic=0 "3 — — 0.1 mA 
ao Ren Re ~— ARAM EEE BVcso | Ic=lmA, In=0 35 — — V 
37k =i y RIGEREE | BVos | Io=10mA, In=0 0 | =| =] ¥ 
=I yHZ-> +S ATI EE BVeso Ig=1mA, Ic=0 4.0 a = Vv 
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© High Power Amplifier for CATV Applications 
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oak a aa 
SceetH, 8 . 1H 
C 


| [Vce=10V a 


z= hre 


ER Ce 


10 


Con, Cre-Vos 


Common Emitter 


tm IVA +-Liv7s 
EEE Vee (V) 


Ta=25C 


30 50 
IUV79@ ii Ic (mA) 


100 


hoyvYyay ARR fr (MHz) 


R&S yXAHRE Cre (pF) 


am 10K 
by Fe es OO ere ee ' r 
Swe tet + eS aes ae ee oO 
xe Fae a Ge Ger St a — 
Sd 5 Seo 4p = AN) — ESEBERH eee fx 

= = | Case lead is not grounded 
oli SSS 2H 
E. COMP ess TTT 
a te ey | oe = tH ch =o - 
xz 
Sw A) — PB geet ee 
a Case lead is grounded pS 
ne e+ fa ie aces aa eee Dee ee 

SRE Se i Os IS a Fae Le (id Ms He 

OGlecbe ee ee ee ee et 
0.3 0.5 1 3 10. 3Q 8650 


va 


— 344 — 


fr-Iz 
10000 
5000 
saa ao 
ee oh 
mall I Sa 
1000 ae PEPE 
ae sees ii ls ine exec Secccteamacs 
500 ee 
cae 
ana Gl ee 
ae HILL il = 
a ee 
= = —10 —30 —50 -100 —300 
=iy#Bt Te (mA) 
Cre-Ves 
20 
i ies 
— FIRB 
: =H sani aa is not grounded Bea 
i a a 
CHE sti 
‘ __ 
Be ESer- tHe 
Case lead is grounded 


0.3 10 
Sy + N—-ARBE ie s 


NF-Ig 


Ls y HEH 
Common Emitter 


et 
ie 


| 
° 


XS» BYE Ie (mA) 


Merle NF (dB) 


TH 


Me 
a 


‘AV 
ep Zs 


f 


Tt V1 
/\__| 


Hi Tn 
He 


Faw o£ (kHz) 


Vie-lz 


at ; 
a ai 


ie (mU) 
(mU) 


7 
bie 


PAIL ILI AA 


cae —30 
39 %Eit Te (mA) 
Yie-Iz 


ie (mv) 
(mU) 


F 
bie 


AA AVY SIIVA 
ADYeT? a 


XS v7 BY Te (mA) | 


—50 


=~ 345 — 


2801164 


mivwy HEH 
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2861165 LU AYNPNIE VEY 7 II LD—-FBR IV LAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OBHDRRAERWARACKBER) OSAREHWH T(E CRBER miele 


OAVIIJ-LivF -N—-ZMETF—-AMBMBENTWVET Industrial Applications 


© Land-Mobile Radio RF Power Amplifier Circuit Application CLow Supply 
Voltage use) 
© RF High-Power Frequency Multiplier Application (Low Voltage) 
© 470MHz G1.0W (Typ.) HAE bHED, “1.0W Typical Power 
Output at 470MHz | | 
© 3 CUM Cfin=fout) —G0.18W (Typ.) HAABbrESF, Output 
power 0.18W (Typ.) in Tripler Operation (156.6MHz to 470 MHz) 
© ERIC RAE ASICS RE CT, 
° aA RIC BB XH SBD 7c O CHARHBAE TCT. 


Unit in mm 


fexkKe* Maximum Ratings (Ta=25°C) 
Characteristic | Symbol — | Rating | Unit 
AVIR--N-ABS Voso 40 V 


2vVIR+ eiy REE 
(Rge =10Q) 


ly Ks “~— AfRIBEE 
IUD R Bie 
D3 y RB 
A AGI 

av7 RIPE 


ears 
PRP 


. Emitter 
. Base 
. Collector | 


TC-5, TB-5B 
TOSHIBA 2-8N 


Characteristic | Test condition 

aVvI7R Leet _ Toso Vos=15V, In=0 a = 1 | pA 

mliy & Le it Evi _ Izzo _ Ves =3V, Ic=0 = a: 10 a 
Ua RN ATER BVcso | Ic=1mA, In=0 | 4a] —}| —] ov 

aU9ek+ =i y SRRREE | BVoro | Ic=l0mA, Ip=0 20 ee = V 
Sy BN ATRIREREEE - BVsso | In=1mA, Ic=0_ 40; —[ — |v 

BREYOMIES hee  Mox=5V, les 0.18 20 — 7 
“ave + =i y RRAEE =| Vor(sat) | Ic=200mA, Ip=20mA = — {| o5]/ V 

NA+ ms y RMIAVBE Ver(sat) | Ic=200mA, Ip=20mA = a a a 

ROY IY 4 VER fp Vcr=10V, In=—50mA ~ — | 600 | — | MHz 


2UPZ RMA Cot Vos=10V,ln=0, f=1MHz = | 6.5 10 | pF 
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HII (1) Fig. 1 Pi=0.3W, 760% | 0.9 1.0 we 
ae Po(2) 3fin=fout =470MHz,Vcc=12.6V _ 
HY 797 I(2) Fig. 2 Pi=0.1W, 730% 0.15 | 0.18 Ww 


= 348 
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wa AS ey Vec=12.6V Z4 = 5026 i O00 CK) ) HI © 71,502 
a f in SLs; 
= wo oo Ue 
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: : » ty ey ; 
R 000 oN ey 
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Ty :0.8mmg, § % + © 2924 (Silver Plated Copper Wire), 2T, 6ID, Long 
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Ly 
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cc (V) Ge. Sor 
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Po, 9c~Pi (see Fig.2) Po-Vcc (see Fig.2) 
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ge ha ek | err 
Common Emitter ae Common Emitter 
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ae 60b & 
4: 0.8nng, SL y ¥944{(Silver Plated Copper Wire), 2T, 61D, Long  #% | 
Le :1.0mmg, GR % + + SHR (Silver Plated Copper Wire), 25Long, Straight Fy a 
Ls 3 1.0mmd, BLY -» BIRR (Silver Plated Copper Wire), 20Long N\ 40 
La, Ls : RFC ‘ 
Ci: :10pF 
C, > 30pF 
Cz; : 25pF 20 
C, : 25pF 
Cs > 30pF 5 
Fig.3 3 7. (156.6MHz—470MHz) 2RBHSEEAK . 
Tripler and Powev Amplifier Circuit (156.6 MHz to] ANB Pi (W) 
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Miz @ z a% | ‘ rot CK) ‘ f se 
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Tr 5 0.8mm, SE ¥ » ¥ S468 (Silver Plated Copper Wire), 2T, 10ID, 2P Io +1. 2umg, RA + X HAK(Silver Plated Copper Wire), 1.5T, 101D, 2P 


Le :1.2umg, $4 y * SA (Silver Plated Copper Wire), 1T, 10ID RFC;~RFC3 : 0.6umg, 2+ ¥ 1--$48(Enamel Coated Copper Wire), 15T, 3.51D 


Le,La: 0.8mmng, 3h x 7 * SRRR(Silver Plated Copper Wire), 1T, 8ID RFC, 1.0umg, ++ % #43 (Enamel Coated Copper Wire), 20T, 8ID 
Is: 1. 2am g, KRY +» % Hd (Silver Plated Copper Wire), 2T, 10ID, 2P RFCs, RFCs: 1.0ump, +4 346 (Enamel Coated Copper Wire), 17T, 81D 
Le :1.2umg, $h* » X94 (Silver Plated Copper Wire), 1T, 8ID R, :220 


Lr =: 1.2umg, S% » % S48(Silver Plated Copper Wire), 2T, 8ID, 2P B.P.F : Band Pass Filter 
le 5 1.2umg, $4 + ¥ SAK(Silver Plated Copper Wire), 0.25T, 20ID 
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2SC1165|-2SC1001| 2801120 3 7TU.42(156 .6MHz—470MHz) & WISI Y Line up for Land-mobile Equipment/1 to 2W 
TRIP PA PA 


| (2SC1165|-|2SC1001|-2SC1120) |/ Tripler and 2 Stage Power Amplifier Circuit 
2SC1165 28C1001 28C1120 


fine= 156.6 


MHz ~ 30pF la ' ~20pF Le | yl fout ae 
Z1 = 5020-7 @ ir We =z. =508 
AV ~~ fol 
~~ OD 
. 0.02 uF 
RFCi TE ie v1 RECe 
O00 Oo Vcc 
0.02 uF +12.6V 


71, 2mmd, RR » % HR (Silver Plated Copper Wire), 1.5T, 10ID, 2P 
cae | asi RFC;~ RFCs; : 0.6mmg, + 7 1 $hi#R (Enamel Coated Copper Wire), 15T, 3.51D 
~ Sung, SY -y © $94 (Silver Plated Copper Wire), 1T, 81D RFC, :1.0mmg, © + 4 0 FR (Enamel Coated Copper Wire), 20T, 8ID 

Ls * 1,2nmg, SRA -y X Fd (Silver Plated Copper Wire), 2T, 10ID, 2P RFCs, RFCs + 1.0ump, +7 4 1 $Hi#ii(Enamel Coated Copper Wire), 17T, 81D 
Le :1.2mmg, $7 » % $4 (Silver Plated Copper Wire), 1T, 8ID R =: 220 | 

Lr; :1.2mn¢, H+ + XH (Silver Plated Copper Wire), 2T, 8ID, 2P B.P.F : Band Pass Filter 

ls °1.2mmg, 5% > X $8 (Silver Plated Copper Wire), 0.25T, 20I1D 351 


L, > 0.8mm, Hie ~ X$HRt(Silver Plated Copper Wire), 2T, 10ID, 2P le 
Le ‘[1.2mmg, #4 y % SHIR (Silver Plated Copper Wire), 1T, 10ID 


te 


2SCT 166 YY IYNPNIES ED 7 WIL—-FBA LUA 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


ObikitsiaA OBESE 
O Driver Stage Amplifier Applications 


Unit in mm 


° SiN HE CH 3 Vor0==50V 

*HA AV? SIBRBAEV : Po=600MW (Ta=25°C) 

e25A661 LavAV AYR VCH), av7AVAYRY HOROMIA 
ELC CT, “Complementary to 2SA661, 


Hx AsE*S Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 

IUD BR + N— ATR RE : Voso 70 V 

AUPR+ 22 y BABE ~ Vexo 50 V 

Sl ys A ARIE VEBo 5 V i 
av7eBR |e | ooo | mA 

miy Bi “In | —200 ~ mA 1, Emitter 
U7 BBE | Po 600 mW ied 
cee ke ee ee 

(RAPE E eee —55~150 oc Ee 


TeV VE RH-16 23 
Radiator Holder No. RH-16 


SS SAyett Electrical Characteristics (Ta=25°C) 


Characteristic ~ Symbol | ~ ‘Fest condition 

aI Lali Bie Toxo Ves 20V 10 = — | 100 | nA 
iy ® Lepr eit Tro Ves=5V, Ic=0 = <= 100 nA 
i ane pee hre(1) * Vor=2V, Ic=50mA 40 | 100 400 = 
hrx(2) Vcr=2V, Ic=200mA 20 — — — 

a2U7K +02 y PHRASE Vor(sat) | Ic=100mA, Ip=10mA a — | 0.5 V 
A-A+aeiysee | Vere | Ver=2V, Ic=200mA ees eee ee V 
RIV Y a VAR fy Von=10V, In=—10mA 70 | 120 | — | MHz 
U7 BTS Cop Vcs=10V, In=0,f=1MHz | — | 6 | — | pF 


* heel) Ck OPROL CAML, BARUCH O ET. 
According to the value of hrs(1), the 2SC1166 is classified as follows. 


Classification Min. Max. 
2SC1166—R AQ 80 


2SC1166-—O 70 140 
9SC1166—Y 120 240 
2$C1166-—GR_ | 200 400 
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2861 167 YYUAYNPNEBELRAUBRIYYAY 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


OR ATL EA-CERRMAR 
© Black and White TV Horizontal Output Applications 


Unit in mm 


e HEIL CT : Voso=1200V 
e MIA FED MEV. : Von(sat)=8V CMax.) 
©At oo FY TRIO. 2 te=0.5u8 CTyp.) 


+0.09 
1.04 _ 0.93 


BACH Maximum Ratings a= 95° oo 


‘Characteristic — i ia Rating 


ape Rk XZ BE Vero 1200 Vv 
Bue H+ 3 » SRR en ee ee ee es ee 
2S y K+ NS ALRVPEIE Vso 5 vo 
IUD RE HUI Teo ee A 
=aiyxer |p | —t5 | A 1 
27 BBR (To=25°C) Po 50 W eae ees 
POAT Hin BE | T; 150 oC JEDEC 
BE RE Te —65~150 oc ‘ EIAJ TC-3 TB-3 


TOSHIBA =. 2-19C 


TD 2 V WXAC4I2C# FA 
Mounting Kit No. AC42C 


SAA Electrical Ohatacteristice (Ta=25°C) 
Characteristic =| Symbol | 


rte tee tree steeenneeatueensnan enter pentane rete enters nt 


Te st condition 


= eee XL» br elit Togo Vos=500V, In=0 
“Gl wy R Le brain IL IzBo Ves=5V, Ic=0 
_ lee bre Vor=10V, Ic=0.5A 
2 Ree Re =xms y SAAT EE Vor(sat) Ic=1.0A, Ip=0.4A 
N-A+ x: y KAMAE Ver(sat) | Ic=1.0A, Ip=0.4A 
— Le Rat fa Vos=15V, Ins=—0.2A 
PRESET Fig. 1 tr Iep=1.0A, Tp:=0.4A 
Fig.1 “PF MeRR TS AUZEISI ES 
tre Test Circuit 
100uF 
aa Out TUT | ise t Prob 
JLIL = } 100 is ) cK) i ) 3 7 
ae | Ls is Se 
63.5us = a = es ar 
Wie ¢ Wds it My | 
1Q5V © 
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] | intimin 7 90% 


tr 


— 354— 


YUILYNPNESBRHILD—-tTBbhIVYAY 2861 1 68 
SILICON NPN TRIPLE DIFFUSED PLANAR TRANSISTOR 


OnF—-FL ERRHAM 
© Color TV Video Output Applications 


Unit in mm 


e uiitHE CH : Voso=300V 
er VARNA EDVpSrvy: Cop=5pF (Typ.) 
eh IYI Y a VIRRROE. : fr=100MHz CTyp.) 


BATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 

ST eh ae a a a 

a ve, eens y ze ra FE | crs 300 V s 1. Base 

iy KN ATIRIE _ Ven0 ee Gallstiot (ad 
avosee | le | 10 | mA 

Der ane ee ee JEDEC —- TO-66 

Si a er, 2: eee, eee ee EIAJ TC-16A, TB-23 

Gah La Graal ES <2 | 

Se OT; 150 °C 
RTRE Sa aa a a i a a aT pee TF 7-24 VY VE AC20C WRF 


Mounting Kit No. AC20C 


Characteristic | Symbol | Test condition Typ Max. | Unit 
UT ee EE Toso Vos=100V, In=0 — | o1 | wA 
_ y B Le Mi BE ae a Ves=5V, Ic=0 4 — 1.0 pA 
_ CCE EAHA hre Voz=10V, Ic=50mA 100 240 
aUPH+=eiy XEIMAVEFE | Von(sat) | Ic=100mA, Ip=20mA ee ee V 
He Re ee oy SIMA ~ Vee(sat) | Ic=100mA, Ip=20mA | ue 1.2 V 
FY DY a VIER fy Vor=10V, Ip=—30mA “400 | — | MHz 
U7 BIA Sh ie* Vos=20V, In=0, f=1MHz 5.0 | 6.5 | pF 
AN ANA OEE | ro’ |) Ven =25V, In =—2mA , f=30MHz 10 2 | Q 


~~ 355 — 


hre-Ic 


Static Characteristics 
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YLUAMYNPNICI#FYV 7 WIV FBI VAY 2861169 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OBR RIAZERMARA SEEERR) OSA, CBRE MICS fs L¥=A 
LE Ct, Industrial Applications 
© Land-Mobile Radio RF Power Amplifier Application ( Low Supply Voltage Unit in mm 


use) OHigh Gain, Recommended for Class-C Power Amplifier 
ek FY 4 VBR : fp =600MHz(Typ.) 


feATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 
AvVIR+N—- ARB Vcso AO V 
UP Re me y RVEIE a le 
(Rae=10Q) Vocer 40 
m3 y R + N— AlBAE VEBo 4 Vv 
AUD RB Ic 1.0 A 
= 3 y REE Ig =140 A 
STAR ee 2 — A 1. Emitter (Case) 
Ta=25°C j 2. Base 
avy BIBER energy gy ee ee Ww 3. Collector 
Tc=25°C 10 
eRianeee Si. Seen a ae Eeaeee 
oe eC 
CRAP TE RE | T stg | —65~175 °C TOSHIBA —.2-9C | 


SARE Electrical Characteristics (Ta=25°C) 


Characteristics | Symbol | Test condition 
2VIKR Leh BE Ico Ves=15V, Is=0 
SS 9 Fe Le WHE TeBo Vesp=3V, Ic=0 
IVR + A\— AlRIREA EEE BV czo Ic=lmA, Iz=0 
AvVIa7AR+triy PSR BV cero Ic=10mA, I[p=0 ae 
wml y Rs ~— APE EEE BV Eso Ip=—1lmA, Ic=0 
ete Sec | bre Vor=5V, Ic=0.1A 
AVIR+ =i y RMS ~ Ven(sat) | Ic=200mA, Ip=20mA 
~A-A+=xi y *RRAIEEE Vzen(sat) | Ic=200mA, Ip=20mA 
hOYSY » VY EBL Ss Vor=10V, Ic=50mA 
a7 HE ger ~ Vos=10V, In=0, f=1MHz 
ANA VEWRVA (SEBEB) Roe) ip Vee 
HID Fig.) Po Pome yeeowe 25 


Fig.l 1L75MHzHWABHAAS aK 
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2SClI 1 70B LU AIYNPNEBRMA YB ASL AY 
SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 

OAF—-FVLEKFRAMWAR 

© Color TV Horizontal Output Applications. 


Unit in mm 


¢ FaINHE CP : Vepo=1500V 

e RIFTBFEDMEV. : Vor (sat) =8V(Max.) 
(Ic=3A, In=0.8A) 

AT » FU TRIOS : te=1.0n8 (Max.) 
Cep=3A, Ipimin, =0.8A) 


BATH Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
AavVaR + N-— ABEL Vecso 1500 V 
AVIK-eiysHBE V cro 500 V 
miyR->N-— ARBRE VeEso 5 V 
2 U7 KR BYE To 3.5 A 2, Emitter 
St PER i, a a Calls ae 
aVIRIBR (Tco=25°C)| Peo 50 W  RIAT TC-3. TB-3 
fF HE T; 150 °C TOSHIBA 2-19C 
PREF Tt RE Tstg —65~150 °C T De VS AC42C 580 


Mounting Kit No. AC 42C 


fe SA Electrical Characteristics (Ta=-25°C) 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
aVvIA7R Lee Iczo Vop=500V, Iz=0 — — 10 wa 
Siy Xk Leb et Izzo Ves=5V, Ic=0 a eas 5 mA 
EL Uit FS Tit hss hre Vor=10V, Ic=1A 10 20 — oa 
AvVIK+-xi y SHAMS Vor(sat) } Ic=3A, Ip=800mA — 5.0 8 V 
NA+ xcs y & RAE Vzae(sat) Ic=3A, Ip=800mA ag ae dad V 
~P BREE] Fig. 1 | tr Top = 3A, Tbimin = 800m A a, 0.5 1 .O Ls 
Fig. 1 PRR BREUER 

te test circuit 
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eee aL oO yIBe Pc (W) 


Static Characteristics 
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Vee (V) 
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2861171 | , YUAYNPNEBEMAVBRAIYYUAYS 
| | SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR 


OnFT-FLEZEBHWAR | Unie in-nim 
© Color TV Vertical Output Applications 
° EVIE CT : Veso=1100V 
Vorr(sus) =800V 
e SEHEDS EL, “Excellent Linearlity. 
oe 4G EGMDSAV.. “Wide Operating Areas without Secondary 
Break down. 


BAKER Maximum Ratings (Ta=25°C) 


~ Characteristic — | Symbol J Rating 
2BvUIR+N— ABE Vocso 1100 Vv 
"2vo7R- ei y KRM AFT Ay! y - eS et eee 
PEE  Res=2200QFig.1) | Vor(sus) — oa Leo 
miy Ks ~— ARE Verso 5 V 2. Emitter 
SS $$ Ree eae ep nage en, eye ny) Collector (Case) 
2, Ee FE EE ee 
27 FRG (To=28°C) Po 50 W 
PER BBE | T; 150 °C 
Se ee ee ee Serer eee ie ee, —S TTC VV ACC 258FH 
CRAFT stg —65~150 Mounting Kit No. AC42C 


BAR Electrical Characteristics (Ta=25°C) 


Characteristic Test condition | Min. 
AUD SL elie bit | Iczo Vos=500V, In=0 ie uA 
miy Leet | Izzo Ves=5V, Ic=0 ot mA 

, said pts Vor=15V, Ic=150mA 30 

EL Dice Dic Sa 8 ee ee 
Voes=15V, Ic=50mA 20 
2UVPR+ xcs y KARAS EE = = - 
Fig. 3 Pca [Monten cab chsh PN! Baza ees 

N- A>: y XRAGATEBEE Vee(sat) | Ic=150mA, Ip=15mA — V 


L © br BB fap Vos=15V, Inp=—0.2A 0.5 
Fig 1 2v7%-=2i yRRVAT, HY TRE MEEK 
Vcer(sus) Test Circuit 
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3000 


IVIXU—7EEL150 The sustaining Voltage Vcersus) 
mAZEL100mA I 5S is acceptable when the trace folls. 
H( EMA) FHT S to the right and above point B. 
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Static Characteristics 
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2801172, 2SC1172A 


SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR CTENTATIVE) 


ONF—FL E7AF a) HAA 
© Color TV Horizontal Output Applications 


Unit in mm 


e EH: CH > Vepo=1500V 

e PURI EL DMEV. > Vor(sat)=5V (Max.) 
Mc=4A, Ip=0.8A, 2SC1172) 
(Uc=5A, Ip=1A, 2SC1172A) 

eA oy FY TRADE. 2 t =1.0e8 (Max.) 


KEM Maximum Ratings ee 25° aes 


Characteristic | 
aVUAR + N— ARE Vocso | 1500 V 
aVI7R+=mi y RB V cEO 600 V 
miy R+N— ARB VERO 5 V 

ASS 2. Emitter 
oe FE De Ic : A Collector (Case) 
=i Aik “is = A 
22 BAB (Te=25°C) | Pe 50 Ww ie ce 
Bane cee eee [rosmipa eee 
_ RAFT _Tstg jo OO 100. 8 TY HVE ACC 3H 


Mounting Kit No. AC42C 


Seer 7 Test. condition ; ; 
AVI Lewy _Iczo Vos=500V, In=0 | at Oe 10 | pA 
Si yRLeM Rot IEBo Ves=5V, Ic=0 | _ | = 5 mA 
kT le bre Vor=10V, Ic=2A 10 20 — | 
AV7R+ = 2 y KH |2SC1172 | vy Io=4A, Ip=0.8A — | 3. 5 fy 

_ SAREE 2SC1i72A| SES? To=5A, Ip=1A a 3 5 

NH As miy 2% TBI 28C1172 | le= AA, Ip=0.8A — — 1.5 | 
_ RUA 25C1172A EEG ~Io=5A, Ip=1A oe aa a a Oe 
Fee Fig. 1 ts Iop=4A, Toimin=0-84 = 95 | 10 | os 
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QSC1172, 2SC1172A 


Static Characteristics 
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286 1 1 | 2B | | , SILICON ia oe peas A a kare 


On 5-— FLEE RAMA Unit in mm 
© Color TV Horizontal Output Applications | 


° HE CH : Voso=1500V 

e MU FIAEE2MEV. > Vor (sat) =5V CMax.) 
at Ic=6A, Ip=1.2A 

°AT y FY TIBI ¢ te=1.0us (Max.) 


BATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating 

2V7R+N-— ARE Voxo | 1500 

AVIR+ xs y * REA | Vexo 600 

ml yR-s ~— ARISE VeEBO 5 

IUD & BE | ; 

miy KE us a7 2. Emitter 
all U7 FiBh me (Ponds) Bp ar easerieere agen _—_ilse (Case) 

ee NEE T; 150 ae TC-3 
RTPI | Tstg — —65~150 | TOSHIBA 2-19¢ 


77-2 VE AC42C 2A 
Mounting Kit No. AC42C 


ee Saget: Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition | = | Unit 
2VIR UL» weit Iczo Vop=500V, le=0 | — — 10 pA 
= iy X Le it Bit Izzo Ves=5V, Ic=0 es = 5 | mA 
TERS MERU eLEL eS hre Vor=10V, Ic=2A 10 20 — 
AvVIR+mxrsiy ae Vocr(sat) Ic=6A, Igp=1.2A — 3 5 V 
N-Ar+riys RUA | Var(sat) Ic=6A, Ip=1.2A, — a 1.5 V 
“FERRET © Fig. 1 OG Iep=6A, Ibimin=1.2A — 0.5 1.0 us 

RE seta ASO © Figl. “PRERUEEIR 
100} Sissies as ca tre test circuit 
REY | 
Pulsed) ek | 
ams a8011i mo TTA 100 uF 6 
Fara Unni a ee ee 
iy ee Tc Max(Pulsed) —~ = ‘evo Z TUT ie Current Probe 
SSSSsiiiiS=: 7 oon ae 3 aa si ite T ad ‘ ‘ 

Max meee rT: as = mifpy * = 
ferme if Dob Vy Ls gig or r= |g QF 
2 Ne Hs 63.548 Ss Sie 3 = JF P°g= 
> OSES <i Sit =o, Ae 
fom a2 si LAS 

a osu t “| =33 = 
aa Se emes te ii Se 3 = al il 
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Na iin NU ail mai 2 a ae Fol ee ie ale 
n 55S St See cee eg | 
Ht Vd YL 
(Single N it aidcctt Ht AWANIYE mee 105y 
Pulse Hill , i mal Base Current Collector Current 
oof Te=2 Mt 10% 
Zeeitrowsns Wes to TSE St era . 
-— ‘ = aan ni 
Deu ee ZS cme = lbimin 909% 
Derate Linealy Above ne ada tr 
0.0011 Te == 25°C 
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YLUAYNPNETESHEY 7 WIV —TFRRIYYAS 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OB7SER ON-FVA, N-AFLAWARA 
© Audio Power Amplifier Application © Output Stage Application of Car 


Radio and Car Stereo 


- EHEAMEER ONMER LY. 
e2SA473 L2vFAVAY EK) CHD SW DHEoHETS, / Complemen- 
tary to 2SA473 and 5W Output application. 


fakes Maximum Ratings (Ta=25°C) 


ava Re N— ARB 
3V9R+ x3 y FEIBEE 
miwy Zz -N— Ale 
IUD RBH 


avy RBA CTo=25°C) 


Heer Ha Ti SE 


Voso 
Vocro 
Veso 


BSAA Electrical Characteristics (Ta=25°C) 


Characteristic 
2VIR Le Beit 
=iy kX Loh eit 


it ES it ae 8 


av7YR-xriy HRA 


S- A+ 8 y * RAE 
bY YY a VAR 
2VIRHVSE 


Symbol Test condition 
Togo Vosn=20V, Iz=0 
Trepo Ves=5V, Ic=0 


brr(1) * Voe=2V, Ic=0.5A 


brx(2) Vce=2V, Ic —2.5A 


Vcr(sat) Ico=2A, Ip=0.2A 
Voe=2V, Ic=0.5A 


Vor=2V, In=—0.5A _ 


Vop=10V, In=0, f=1MHz 


2801173 


Unit in mm 


10.40 Max 


2,542.54 ried 
1. Base 
2. Collector (Heat Sink) 
3. Emitter 


JEDEC TO—220AB 


TOSHIBA — .2-10 


Tw VIL ACSSC HFA 


Mounting Kit No. AC55C 


* heel) CLO PROLSICAMAL, BARUCH) ET, 
According to the value of hys{1), the 2SC1173 is classified as follows. 


Characteristics Min. 
2SC1173—R 4Q 
2SC1173—O 70 

~~ 2scii73—Y =| 120 
~ 28C1173—GR | 200 


Max. 
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400 
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Static Characteristics 
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9$01195 LY AYNPNEBRRAGB ASL EAY | 
) SILICON NPN TRIPLE DIFFUSED MESA TRANSISTOR (TENTATIVE) | 


O@GLFaL—-4R OBRAIyFUIR 
© Power Regurator and High Voltage Switching Applications 


Unit in mm 


e EINE GH : Viczo =200V 

© BEA BRAKEV. : Ic=2.5A 

e [24H V/ETEIRDYAV., “Wide operating areas without secondary 
breakdown. 


Ket Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 
27 R + <—ZlRBEE Voxo 200 vo 
2VIR+ xi y SBE | -Vezo af 200 a ae 
Sly K+ N— ARE VeEBo 


aU RB Ic greed 
eh a ee ne ee 2. Emitter 
miy FBT Ig Collector(Case) 
aUZ7 RIBE CTc=25°C) | Peo 
Ser et BE Dy EIAJ TC-3, TB-3 


T7e¥ Vik ACEC BHA 
Mounting Kit No. AC6C 


SB Aaytst: Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition 


Enc Tesd Von=200V, In=0 
Toxo Vor=200V, Ip=0 
=i yk Lei eye Ingo Vis=5V, Ic=0 
BC ee bre Vor=5V, Ic=1A 
UPR +3 y SAMOFIBELE Vor(sat) | Ic=1A, In=0.1A 
A-A+ =i y SME © | Ver(sat) | Ic=1A, Ip=0.1A | 
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LYUANYNPN®TEF#Y 7 NIU FBV VAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


2501196 


OQ700MHz BBA Chew) 
© 700MHz-Power Amplifier Applications (High Voltage use) 


CAV y AIA YIGAL TU Siewd, BHF DS. 4d BME) 
EKXV.. /High Power Gain 5.4dB (Typ.). 
° 700MHz ¢3.5W GEM) HDRES. /Output Power 3.4W 
at 700MHz. 
eri y RMA ALOE TWoSied, BROAD ANA CEL 
aE CY uo Te TYAS) AE LCHLE, (All Electrode Isolated 
from Mounting Stud. 


+ UF FFE 2) NRT Re 


KE Maximum Ratings (Ta=25°C) 


Characteristic Symbol _ 
avoR+N-ARERE OL CVn 60 as 
aus aS ee B fe] xf |Ree=oo | Vcro a5 . 
ie Rer=10Q | Veer a 
BE 
iy KN ATREE | Vso 4.5 Vv 
a UP REE im Pore — 
Si #0 iz —0.75 A 
ET BAK [To=25°C | Po 7 ——— 
ee fr Bim Se “AMEE T; 175 ae 
_ RATE Tste —65~175 °C 


QAR Electrical Characteristics (Ta=25°C) 


icy, /For Operation in the UHF Band. 


1a LSA 
Industrial Applications 


Unit in mm 


10g¢+0.2 Max 


1. Emitter 
2. Base 
3. Collector 


JEDEC 


EIAJ 


TOSHIBA  2-10B 


Characteristic | Symbol | Test condition | Min. | Typ. p. | Max. | Unit 


Icso Vos=15V, In=0 
avg, FIL - 
whe be Teco Vg 15V; Ip =0 
ees “gy St Le Bred Izzo Ves=3V, Ic=0 
BVcro Ic=10mA, 10 
AVI7R-+ xi y SME BEE a ee 
as ioe BVcer Ic=10mA, Raz=10Q 
SCR AS + hre Vce=10V, Ic=1A 


Vce(sat) Ic=1. OA, Ip=0.1A 


at Pe >a i y * REI AB EE 


: IYDY a VAR fr Voe=10V, Ic= 150mA 
aVUIAB ETI Cas Vcs=20V, Ie=0, fe 1MHz 
eH Fig. 1 Po Veo =28V, P;=1W, f£=700MHz 


7—=60% 
eS APE: SV AWGS100ps, Fa -F4 7 t 7VS3.0% 
Pulsed : Pulse width<100us, Duty Cycle<3.0% 


Lous == 140Q 
A/4 


Lin =500Q 


C; og OFF 
Cy~Ce; 
C; 


Cs ; WRay yyy Electrolytic 


; Moiay7y++ Feedthrough 


Cae eR) Sey aaa 


EAhYBLP-/s\} 3» Piston type air variable condenser 


ftfyTF3av7yvy Chip type 


Fig.) HVE AOMEEIM 


Po Test Circuit 
<A/4 
Lom=50Q 


14pF Johanson 


1000pF £42 (Murata Co.,Eqivalent) 


1000pF 4527 (Murata Co., 


10 uF 


Equivalent) 


PRIA 7 Oo —- 7D APB) K(E=2.7)1- TE Fluoglas Copper Clad Laminates; «= 2.7 
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9$C1197 Y WAY NPNEE SEL 7 WIL—-FHASLYAI 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


O00MHz SEAMEN CMA EEUED OO ELSA 
©) 700MHz-Power Amplifier Applications (High Voltage use) — Industrial Applications 


Unit in mm 


CAV yo PIT VIER LT Siew, 3 BD AMARS. 2B BR) 


er 
— 


kEKEW, High Power Gain 5.2dB (Typ.). | paar 
© 700MHz “C10 WEEE) HASHES, Output Power 10W at 3 oe kam a 


owe one 


7O00OMHz, 

oi y FEMA Y ALOE COSkO, HBR OMAR CH 
AURA CU = 7+ TVD) L LC#HLEF, All Electrode Isolated 
from Mounting Stud. 

¢ UHF #2 MIRAI Ct. For Operation in the UHF Band 


KH Maximum Ratings (Ta ey) 


nn Pa ee 
fo B+ \— ATBVELE: - _ Vso | "603 vO 

— Be CES 2 FeAl Rez=oo a Vv 1. Emitter 
Es Rez=102 | Vorn || a ce 

sp BR “— ATBIFEEE | VEBO — 45 V  SEDEC 
a RR Io | en cee ee | 
— 8 y 2 BD Ip " —2 2 A | TOSHIBA 2-108 

psa aes BIB |Tc=25°C Po | | ~ 30. | wo! | 

eS ABE ae ce 5 2c. 

ere Tere mas fC 


Test condition | 
Ico Vosp=15V, Ie=0 © | | — 10 | pA 


ed ge in | Moe oo ee 
SS. Sm | Jee Ven=3V, Ic=0 i ae a ee 
S ie Sn ay sineereee _ BV on lo= lomA, Is=0 | _ | bs. ei 
, | BVcrr Io=10mA, Ree=10Q 60 — — V 
7 igs Voesl0V,.le=1A.. “|. 0. 5s ai 
a3U9H+ xi y KRAVE | Von(sat) | Ic=1.0A, Ip=0.1A _ fo =f ~] a0} ve 
bIY IY a YAR fr Vos=10V, Ic=150mA | o— | 700 | — | MHz 
3? BAR | eo | Vop=20V, In=0,f=1MHz | — | — | 25 | pF 
ERED Fel Bs Voce pv, Pi=3W, f=700MHz |, —e a 
#  AVARE: S APRS1008, Fa. -F 4-44 7US3.0% Fig. 1 1 HBA BEE | 
Pulsed : Pulse width<100ps, Duty Cycles3.0% | Po test circuit 
<A/4 
Z out=50Q 


REC > 
C7 Vec(+28V) 
LCs 


Z out = 20 Q 


Zout = 1402 
si 0.206 A 


Z. out == D0Q 


Ci~Cyy EC Ah YBuP—-s) ay Piston type air variable condenser 14pF Johanson 
Cs~Cap Fv 7avr7yv+ Chip type 1000pF 4529 (Murata Co.,Eqivalent) 

Cy ; Ea» 7y+ Feedthrough 1000pF A929 (Murata Co., Equivalent) 

Cs ; WRay ryt Electrolytic 10 uF 

lead Ba tk 9 u—- TF AGS) HARE =2.7)2 FER =Fluoglas Copper Clad Laminates; ¢=2.7 


— 372 — 


LUAYNPNXIE SAY 7 WIL —-FBRIYVAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


2801198 


O700MHz oe ee JST PA Cea ee AD 
© :700MHz-Power Amplifier Applications (High Voltage use) 


eAbVy SIA VIER LC Siem, FAKE. High 
Power Gain. 
¢ 700MHz ~C 20W GHEE) DBE. “Output Power 20W at 700 


MHz. 

ex i y RRM -ALODYEWCWOSRH, ABROAD ARH Cia 
MiliteCU= 7-747) RE UTHHLET, /All Electrode Isolated 
from Mounting Stud. 

e UHF tee DIME icigii Ct. “For Operation in the UHF Band. 


BKEK Maximum Ratings ise Hale. 


Characteristic 

AUP RX AEE | Ven | 65 | Vv 
Cavee-xsy af [Res=o | Vero | 35 : 

AE Rgr=10Q VocER | A5 

iy H+ SALAS Ves | 4 Vv 

aU BBG ‘Io =~) t~<CS~«SS*N ae. 
=iy kB © =©=©=©=—Cti(“(<‘iCd —35 | A 
ave eee | Te=25°C | Po : 300 Ww 

eee |. | ioe le 

Rémi Toe | osmwars | 


ifs LA 


Industrial Applications 


Unit in mm 


1. Emitter 


2. Base 


3. Collector 


. Characteristic | Test condition 
ees : | I Vos=15V, In=0 | 2 = — 50 
aUVUITB Le Brie pee ceo! — z | — pp 
oe : I cro Vor=15V, In=0 , aaa ro 180 
eS ve L = Brent | leBo Ves=3V, Ic=0 . a ae 180 pA 
_. . | BY Ic=10mA, Ip=0 : 35 — — 
avy A -xci-y SREB FE esther eee sae a anne V 
BVcer Ic=10mA, Rsz=10Q : 45 — oes 
Se AD, ~hre(1) Vor=10V, Ic=1A 20 — — 
(AERC HEMIHERR + mS , — 

a ~ heel) Vor=l0V, Ic=3A ao are eee 
AVARs rs y % Ra A LE | Vocr(sat) Ic=1.0A, Ip=0.1A = —_ 1.0 V 
bavYyy a VAR , fr Voe=10V, Ic=150mA . — 800 aa 7 
22 BRE cee Vcs=20V, In=0, £=1MHz = ae 40 | PF 

Mane ee ese CO!!! gee Mee esV.Pi=tow  #=€©|©6©6-lhmtClCtCU —. 
rea ee Ls WA Fig. 1 P(1) f= =-700MHz, 7=50% 17 18 Ww 
oe | ~ Voo=28V, ise oy = 
eS ALE 2 SL AlS100ps, Fa-F 4 +t 7NS3% Fig 1 WEEE Po Test Circuit 
Pulsed: Pulse width<100us, Duty Cycle<3% Se 


Zout = 1402 
As4 


* Zin=5002 
Z out = 80 


C,#0.2052 


C, REC Vee(+28V) 


Ci~Cay KAY —-<!) ay Piston type air variable condenser 14pF Johanson 
Cs~Ce, Fv Favy7Fv+y Chip type 1000pF 45% (Murata Co.,Egivalent) 
Cr ; fiho»ve7yv+ Feedthrough 1000pF 45% (Murata Co., Equivalent) 


Cs ; Hitkouv put Electrolytic 10 uF 


elk 7-7 > ASAE) HER (€ = 2.7) 12 HERR Fluoglas Copper Clad Laminates; ¢=2.7 


eget oS tears 


2SCT 199 YLYUAYNPNIE S47 WLIL—-FBRIYVAYX 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OBAREFRBEAR OSAREHFEIER iafs_LSA 
© RF Wide-Band Amplifier ORF Low-Noise Amplifier Industrial Applications 
ew 4 FABRIC bit Cis, Cop BPS DBR ie a as 


MH LT ES, 
fr=1000MHz(Min.) 

Cop =3.5pF CMin.) 

° UA ts L OUEST A EIS vo, 
NF=4.0dB( Max.) f = 200MHz 
NF=11dB(CMax.) f=10kHz 

°F — ARAMAIC TS SAS RE CRARAD CT. 

RAT Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 


AED Doe ~— AFR EE AE Vocszo 50 V 


A2VIR+ ws y RFE V cro 35 V 
errr 7. fF ee 
U7 RBH 300 mA | ee | 
=i y FRYE —300 mA 
a VY RIBE 600 mW TC-5, TB-5B 
ye Page pe 150 — °C. | TOSHIBA —.2-8S 
 RARIE ee =65~150. | °C 
SS Sagistt Electrical Characteristics (Ta=25°C) 

Characteristic | Symbol | Test condition Min. Typ. | Max. | Unit 
avoe Lome | Ico | Vos=20V,In=0  £| — | — | o1 | wa, 
apoek Lema | Iwo | Vor=20V,Is=0  £#| — | — | 10] pA, 
aiyX Loe | Iepo Vis =2V, Ic=0 
ay 2H +S ATER IEEE BV cso Ic=0.1mA, In=0 ae 2 ee ee ee 

a v2 Ke xi y RISMRBE | BVezo Ic=1mA, Ip=0 
mi iy Ke Nm APR BE | 'BVeac In=0.1mA, Ic=0 
aE FCS aS hre Vor=10V, Ic=20mA 
AvI7IR+-riys RAIS Vor(sat) Ic=50mA,. Ip=5mA 
NA+ =: y RPGC ~ Var(sat) | Ic=50mA. Ip=5mA an 
hOYEY 3 YEE fy Ver=10V, In=—20mA 
AVI SMORE aor Vor=10V, In=0, f=1MHz 
Cc X Ppp! | Cyan soe Ipe=—20mA, ieee 
sas NFO) | RoE Soa, f2200MHe 
MEETS NEG) | Von=15V, Ie=—30mA, 
R,=500Q, f=10kHz 


2861195 


Static Characteristics Ic-Vcer 


MNES ees 
ea ae ee 
COCO aa 
atta ae ara HH es aaa 
Ta= — 55°C) < 
Da MN tcl Compeoecman Cao ee ees 
SRR Ne 4S ae a A 
PTT ee IAT eer C - A 
Pras Aer rrr ae A 
CO CA er pg 180 gee 
e NC s=0.4m e Ae 
| Neo Ht ys aR RA Lo 
e oe . YA a 
; 4/2/]0 5 10 15 20 25 n 120 ma 
S— AE HE AVA7AF+-DivsZ 
= Ree e EE: Vor (v) ; La al ie 
I Neos a Pn os a 4 
orate is oic7e Senne 
SER EES ° oa Common Emitter eed B =P 
East 40.8 "yy Ta=asic ;/ Je ee ees 
| [Vce=10V TT] 0 1 2 3 4 5 
AVIP+ Lt y FMR Vee (V) 
fr-Ir 


== Saree SE ot 
Cas ae ere ; ara (ls See C. Emitt 
Saleen Set [|-~ Common Emitter 5000 pe ommon Emitter 
aes a Vce=10V rc EH 
i ge ie 1 
Ss == Hz 1000 ioe Eo ace 
eee J N a ee A a 
a — I a ea 2 en ade O 
i a > sok HH 
N el EEE ie Oh) eee 
oe ae Ee wee aan a 
- i a | 
100 
-l  —3 -5 —10 = 


30 —50 —100 — 300 


Common Emitter 
Vce=10V 
f=50MHz 
Ta=25°C 

Vie = ie + jbie 


An av exZ2IYR Ge (mv) 
ATE T er KR bie (mv) 


AH2AVYITIIYA Ge (mv) 
AHte FIYR die (mv) 


ii» BRE Is (mA) 2 y9BRHK Ie (mA) 
x , a . 


S/o 


2801199 


28 - 


Sy 9 Penh 


24 


as SB. 
5) £ 
aa! Yie=Fiet+jdie sae ane # — 
22 ae aks a So 2 aan 
= A 99 | : a . x Common Emitter 
Oe UN UA ees ¥ Ver=10V 
gy & . i NY ~ x £=200MHz 
Se ee) ee . Te=250 
w 16 As \ y — 
N : q + Yie= Fie t jbie 
aR RR 
rx So 
—3 —5 —10 _ —50 
Sy 7B Te (mA) 
Yre-le Yre-lg 
2 
Hy 9 HH 
‘Common - Emitter : as Emitter- 
_ Ver=10V 
7” —— f=50MHz 1 
3 3} Fa=25°C - 
as Jre= Fret jbre 
th : 
0 


“ Hil ate 


MRE T eT IY A bee (mv) 
MRE IY SIPPY AR ¥,. (mv) 
WREteTyxrv Rr be (mv) 


wiReIVv H7W YA 


—3 
-3. —5  —10 =30 —50 =2 —10 i 
x3 y SHE Te (mA) Liye Bvt Ie (mA) 
Yro-lz > Se & phot 44 y re-Ig 4 se 
2 : . ‘ : i 2 og : 


Zi y YPM 


Common Emitter 


Common Emitter 


 Vee=10V PS Vce=10V 
1 f=150MHz ben — f= 200MHz 
Ta=25°C _ Ta=25°C. 


Yre= Fret jbre 


EA , ae 
cit anne 


—10 —30 -—50 
x3 yX BH Ie (mA) 


Yeece Fret jbre 


VA Dre (m0) 


MEE eS 


-1 -1 


REIL FIP YA Fre (mV) 


WRB IV STII YA Gre (mv) 
OSPREY ESO LD A bre (mv) ~ 


=2 


REE 


-3 -5 ~10 - =30 —50, 
. 28 y YEE Te (mA) 


— 376— 


2861199 


Wirmjezouvr77rvR Ge (my) 


Weear 777 VA Fe (mU 
WBE TI YA dee (mv) 


y te-lg 


600 
ly 2 Hei 
. Vcr=10V ; 
400}+- oe, 

; £=100MHz 
é bS —- Ta 25°C « : 
2 re: & y ; 
: =f 700 
‘ | 
x x 
~ ‘ 
Ay 0 

yRK o 
+ - : 
oH sy 
a oi 
“ ay HL — 200 

yoy MOK i 

£=50MHz a. aN 
Ta=25°C | : cs aa = 
_Vte=F tet jbte | | | oa He 
—3 -5 —-10 —30 —50 oo LUE Tay Eee 
= 8 24% Te (mA) BS y FAG Te (mA) 
Yrelz _Yrorke 


200 


Sete 
COTE is 


ZS y PH aa 
0 - Common Emitter - . Li y Seen 
Vce=10V — x x Common Emitter 
~ £=150MHz - ~ Ver=10V 
Ta=25C es f= 200MHz 
Yie=Hte+ ibe n Ta=25°C 
eos iY bi = . : 
rai 1K Vie=Fiet jbte. 
ss 
—3 —5 —10 —30 —50 
Li vy SB Te (mA) 
Yoo-lz 


WHAYISPIVA Foe (mU) 


Diy XR 
Common Emitter: 
~ Ver=10V 
f£=50MHz © 
+ Ta=25°C 
 Yoe= Foe oe joe 


Wp 7 Fv A..Doe (mV) 


Ziyi Te (mA) 


HHAIYSIPYR Foe (mv) 
tte TITY RA Doe (mv) 


DS y PR 
‘Common Emitter 
‘Vee=10V' 
£=100MHz 

/  Ta=25°C 
Yor==Foe + jboe 


x3 yD Ie (mA) 


2861199 


LS y J HEY 
Common Emitter 


Vce=10V 


4.5 f= 150MHz 

ns) Ta=25 as 

=25'C => — 

8 : ; LL 

ea e 8 Common Emitter 
3.5 ee 

Cee 3.5 

x S Kx “Ht 

ya eat 

s <e — 

we 2.5 wR h 

“ ; 

F oe 2 ia 

RR ee 

PE: RR 

He Hit = 
i HET sauillinesz-at 
mf | tL ae ; 
a Bal ets 
_ —5 —30 —50 See ces —50 
iy XBR Ie (mA) =» 7RR Ie (mA) 
Crr-Ves 
4 Cob» Cre-Ves 


ge @@ “ERS 
— aon 2: ee RE 
m a Fe oo Enea 
(Oo ie ee | eel 
5 el Se —* solated el ee me ” ne Raat. 
. shlneae se CHT 
R a4 ts 
K anne ett is 
= -3 ar AN — FBI -, 
- Common Case Lead n me 
4 7 tt TY 
Pr 
Baa ws 
Bees 
mnaee 
5 


mS y SHE 


Common Emitter | 


EGR NF (dB) 
Messe =NF (dB) 


ao eeeenee 


eelemaree ee et ee 


30. —5 i <== 
ace L mail 


Awe f as 


= 318 -> 


BR IVZ77IRK Pc (mW) 


Je] BH tan JE 


Ta (°C) 


= 3/9 
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2961 241 LU AMYNPNETE SFL ST IWILD—F+BRIGYURY 
, Ji & SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OVHFRiBER CRBEBER) OSA RXBARERRERA HEL*A 
© VHF Amplifier Application (Low Supply Voltage use) — | | Industrial Applications 
© RF High Power Driver Application | | , | | (ee , PU ah 


10¢40.2 Max 


mrs, CBIR ICH LES, /High-Gain, Recommended for : 
Class C Power aoe Circuit. 


SKK Maximum Ratings (Ta=25°C) 


Characteristic | | 

AUP R +N AEE Vso 40 jf 3 OW. 
“aVpo7e-=iykKHEEe  £| wv. alee ee ge ee, 

6S: ee ee | 
AVI R+ ws y RV V cxo 20° | Vi 
miyR+N— ABE VEBO 4 V 
aV7sk EAL ned ; 1.5 A . Emitter (Stud) 
=i y RTI Ig —1.5 A : ee 

i | nett | etree tr nr 3. Collector 
avr ee CT c= 25°C) Po 10 W 
He si RE Tj 175 | se 
i... oe 


RAPT BE Tas —65~175 


= SagtetE Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition 
_2UaKk Lelia Vor=15V,Ip=0 
ay B+ NX ARIMR EEE | Io=1.0mA ,In=0 
2U7 K+ 22 y RARER ELE ~ Ic=10mA ,Rrp=10Q 

7 | Ic=10mA ,In=0 


Ip=1.0mA  e=0 


ma - 3 y KERR BEE 
Sl yR-> “S— ARRIREAREE 


VEE ait dulliba Vor=5VJc=500mA 
AV7 H+ =i y KROME | Vex(sat) | 1o=350mA jIp=70mA 
bhAYYY a VIR fy _ Vor=10V,Io=250mA 
ADA VERRY A SBD Rio oa ee 
Se Co | Vos=10V,In=0,f=1MHz 
HII CFig. 1) Po PeeoWw sane 


Fig. 1 HS HEIs 


Po Test circuit 


Ci : ~30pF 

C2, C3: ~40pF 

Cy > ~50pF 

Cs: 1000pF (Feed through) 

Ce : 005pF 

Li : 1.2mm@ Silver plated copper wire 6mm ID, 1 T 
L2:1.0mm@ Silver plated copper wire 6mm ID, 2 T 
L3 : 1.8mm@ Silver plated copper wire 8mm ID, 2 T 


— 380 — 


300 


ALV7F7HHASEB Cot (pF) 


te 


PRA IUD SH P. (W) 


13 


100 


pe oi 


Common Emitter 


Vce=5V 


FT 


300 500 1000 


AV7XEHE Ic (mA) 


Po-T; 


~<— A Fe tt 
Common Base 


f=1MHz 


Vr (V) 


@MTco=Ta HEMEAHAAR infinite heat sink 


@® 300X300 X 2mm 
@ 150 150X2mm 
@® 100 100X2mm 
® 7x 70X2mm 


| 


TMT = LPAI 
Al heat sink 
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Ver(sat)-Ic 


= 
> 
1H 
iw 
zg 
ry = 
ty 
ae [| 
RQ fs - 
vee el 
ao ice 
xR 
“ ai 
a 
- il 
0.01 
10 30 50 300 500 1000 3000 
| ave xR Ic (mA) 
Cre-Vr 
i a SS AS a a ean ee Cor GE 
falta ee en i ee 
pt tT ET ETT Common Emitter 
eee ek: eee eee 
= 50 A ee ee ee 
wae... ie ae 
oe ee 
Or ae eae; 
eT 
ke 
im 
x 
ax 
4 10 orn ar cee el ee re ey 
Tea ee ne eee 
tf 
ee ee a ee ere 
a oe a 
0.3 0.5 1 3 5 10 
| — 
; ao 
E eae 
é led 
eae 
- feed! 
a Po Common Emitter _ 
eee. 
Ta=25°C 
TT] atsavecnts.sv 
i bashes cabal 
10 il 12 15 i6 


13 se ay 14 
@URBH Veco (V" 
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Po, 7-P i 


y Fe 
Common Emitte 


~ 
~ 
~ 


na 


r 


175MHz 


f= 


\ 


% IME GAC 


A 
- 


(M) °d FECR 


ANKEN P, (W) 


—- 382 — 


YYUMNYNPNETESFY 7 IFUL —-FBRGUVVAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


2801242 


OVEFREAREA CREB RA) 
€) VHF Power Amplifier Applications (Low Supply Voltage use) 


earl, Cire DiI LES. High-Gain, Recommeded for 
Class C Power Amplifier circuit 
eb IVY Y a VINWAO EY. : fr=350MHz CTyp.) 


RAR Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 


27 Ro N— APHEEE Vozo 40 V 
ais eames “ stub Vorr 4Q V 
AVAR-e ei y HHA V creo 20 V 
= iy K+ NX ARVEEE Ves Vv 
2 UP RRB Io A 
m3 oy REE Iz —3 A 
avy RIB CT c= 25°C) Po 20 W 
Seer ttn BE T; 175 2c 
RARE Tstg —65~175 i @ 


fe SAyeEHE Electrical Characteristics (Ta=25°C) 


mfzLER 
Industrial Applications 


‘Unit in mm 


1. Emitter (Stud) 
2. Base 
3. Collector 


JEDEC 


EIAJ 


TOSHIBA = 2-10A 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 


AVIRL ome I cro Vor=15V, Ip=0 
2a Re NX ARM EIE BVczo Ic=1.0mA, Ip=0 
2VU7R+- ws y RMR | BVcrr Ic=10mA, Rgz=10Q 
AVAR+ ei y BRR BIE BV cro Ic=10mA, Ip=0 
iy +N-ARIMREE | BVeso | In=1.0mA, Ic=o 
Ee ee PSK hrg Voe=5V, Ic=800mA 
AVY R+ xi y SRR Vor(sat) | Ic=700mA, Ig=140mA 
FY EY a YK fy Vou=10V, Ic=500mA 
2 U7 RRR Ci Vos=10V, In=0, f=1MHz 
HABA (Fig. b Po 2 se a) ua 


Big. 1 ave ie DRESS 
Po Test Circuits 
40pF Ls Z,=502 
Tee 5082 li 


Input 
30pF 


Li! 1.2mmg fh 4 -y X SAR, WE6mm, 17 — 
Lz: L.8mm¢ SR 4 -y *% HAR, UEEROmm, 27 —- ~ 
L312 L8mm¢ 4%» X HR, 8mm, 27 — 
L, : 1.2mmd¢ Silver plated copper wire 6mm[D, 1Turn 
Lo: L&8mm¢ Silver plated copper wire 6mmlD, 2Turn 
L3: 1.8mm¢ Silver plated copper wire 8mmlD, 2Turn 
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wae as ae 


RIL YHBe Po (W 
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Te=Ta SNC ARCPAAK infinite heat sink 
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150X150X2mm | FILS = 7 A CARA 


ee Al heat sink 
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YLUAYNPNITE SFY 7 LIL—-TFHBRAIYVAY 
SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


O27MHz,SSB,AM ##xERWARA CRBEBRA) 
© 27MHz, SSB, AM Power Amplifier Applications (Low Supply Voltage use) 
°SSB ERIE RH WRAL UCRHORMES 46 > CWED, “Linear 
Amplifier Applications for SSB 
‘ENAARAXV, Gr.=10dB (Typ.) 
¢ 27MHz GA HEH 15W(Voeco =12V ORF) OFFER AL ED.DC Input 
power 15W (Voc=12V) at 27MHz 
°7SIAF y FEN FPN e EAL CSD, FEAR ONR D At 
AN-ADRECHICH DET. 
ARTS Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 

AUD R +N ATRBSE Voso 90 V 
ae. | 7. ae pe fe 
Pee EIS fi ieeactten Vorr 90 V 
= ly R + N-— AREE VEBO 4 V 
avyke  UUO™~<“‘i—‘“‘<‘<“<~C Cd C(t‘ CSéSC*S!”:C A 
aiys@y 8 =©=©—CUUC~C*«‘dCd SSt*~<‘i<‘i;!”*é<i<‘~C!!SC*dLC(sé‘C AM 
aU 24 (To=25°C) Po | 20 WwW 
PES HE T; 150 eC 
RARE Paes —55~150 | °C 


SS SAyeME Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition 
Tozo Vcs=60V, Iz=0 
ay t 226 i SEA OR | OER INTRA et Re SL ee ED EI (Be 
orien Lan Von=30V, Ip=0 
AVR + xs y RMR BE | BVcso Ic=1mA Ig=0 
aVo7R+ wi y SRRER BE BV cro Ic=10mA, Ip=0 
Bly K+ N— ARR BE BVegso Ig=i1mA, Ic=0 
“2 & hres (1) Vor=5V, Ic=1A 
PAGE He ict rf 
ea hee Oe | Vee=aVIca6n 
AVYR-+- xi y SRIRIRBE Vocr(sat) Ic=1A, Ip=0.05A 
bIYLY a VER fr | Vor=5V, Ic=0.2A 
2VIRWDAES Cop Vos=10V, In=0, f=1MHz 
HH (CW) Fig. 1 Po a5 ay or a 
Hi (Linear) Fig.2 | Po Nea raed 


Pi=1W, I(idle)=50mA 


DFG (Linear) Gry, Lt = TW, \ fais sel 
* ASAE 
28 AlB<100nS 


Pulsed : Pulse width<100uS 
Duty Cycle<3.0% 


14/6 LA 


Industrial Applications 


Unit in mm 


2. Collector (Heat Sink) 
3. Emitter 


| JEDEC TO—220AB | 


EIAJ = 


TOSHIBA = 2-10 


77-2 VVZACSCH A 
Mounting Kit NO AC55C 


Typ. | Max. | Unit 


eed er 


ent 


2801377 


Fig. 1 HABA CW) Ae ee 
Po (CW) Test Circuits 


> oF ALG, O.5mm¢, 8ID, 7T 

> SPF ANGIE, 0.5mm¢, 8ID, 5T 

> eA IVE, O.5mm¢, 8ID, 21T 

> EFA MGR, O.2mm¢, 51D, 76T 

: Enamel coated copper wire, 0.5mm¢, 8ID, 7T 
: Enamel coated copper wire, 0.5mm¢, 8ID, 5T 
: Enamel coated copper wire, 0.5mm¢, 8ID, 21T 
: Enamel coated copper wire, 0.2mmg¢, 5ID, 76T 


Fig.2 HABA (Vay) Mees 


Po (Linear) Test Circuits 


Li *° Re -y ¥ 1.0mmé 4T 

Lo : $e » ¥ 1. Ommg 334T 

lL; :$% 7% 1.0mmé 6T 

RFC: +7 vik 0.5nmd 30T 

Li :1.0mm¢g, Silver plated copper wire, 
L2 :1.0mum¢, Silver plated copper wire, 
L3 :1.0mm¢, Silver plated copper wire, 
RFC * 0.5mm¢, 


Sar 


D4 NELEnmd fe S 16mm 
34 NEl6mmd fe S 8mm 
34 1l6mmd fe 313mm 
DANE umd ££ S 20mm 


ID=16mm, 4T, 16mmlong 
ID=16nn, 334T, 8mmlong 
ID=1l6mm, 6T, 13mnmlong 


Enamel caoted copper wire, ID=6mm, 30T, 20mmlong 


2SC1 3178 YUNYNPNUTE SFY 7 MIV—-FBERIYYAY 
+ SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OVHF# (144~175MHz) BRB KRERHARA SEERA) @=ELeA 
© VHF Land-Mobile Radio Output Stage Applications (Low Supply Voltage use) Industrial Applications . 


Unit in mm 


CAV y AIT VRCAMRBVERA LCSD, BHF D5.6dB (HE) 
LEK, / 5.6dB (Typ.) High Power Gain due to introduction 


10802 Max 


of stripline package. 

e175MHz G 25W (HE) HDDMSBborEtT, (“25W CTyp.) Power 
Output at 175MHz. 

ori y RBMBAZX FICHE ANTOSEDHD, BARE, Stable 
operation is expected as Emitter is inner connected to stud. 

015~20W At RSE R, KEIRA & LU Cio Ct. “Recommended for 
Power stage amplifier of Land-Mobile Radio (15W to 20W.) 


BAER Maximum Ratings (Ta=25°C) 
Characteristic | Symbol Rating Unit 


1. Emitter (Stud) 
2. Base 


2vIAR+-N— ARISE Vocso 40 V 3. Collector 
mi y Re N— ARB Verso 4 JEDEC - | 
ZVI R+ ri yB Reer=0_ 20 Vv EIAJ — 
_ nie Rer=100) Vern a — — [ress Fox 
27 z Fait 4 A 
=I y BZ Ea ee A 
ae ARE DIL _ 0.8 A 
U7 BBR (Te=2 25° ©) 35 W 
a = ee eee 
RARE Tstg —65~175 °C 
eS Sagtett Electrical Characteristics (Ta=25°C) 
Characteristic | Symbol _ Test condition | Min. | Typ. | Max. | Unit 
Iczo Vos=15V, In=0 — —— aN 
2VIR LSB ; Ear ea a ene - 
eee Iczo _ Vor=15V, Ip= 0 = oe mA 
UP RA = AER BVcso | Ic=imA, A, In= 0 38 os Vv 
yRs ms % GEES BV cro _To= =10mA,. 1s=0 18 — V 
niyo NH ARIMRRBEE BVzso ~Ip=imA, Ic=0 4 = Vv 
~hhee(1) Vor=5V, Ic=10A 10 ~ 
pe EARL Saar Soy En ERRRREINDS GEE? 
sala —hre(2) |. Vor=5V, Io=4A 10 — 
AV7R+ 2s y FMMBE ~ Veu(sat) | Ic=1.0A, Ip=0.1A = a V 
aed vy Ya 4a: ae _ fr Vor=10V, In=—0.2A ao 150 MHz 
AVR HAE Cop Vos=10V, In=0, f=1MHz — 65 pF 
Bez VEKRYAR CSB) Rechie) Voeo=13.5V, f£=175MHz — 2.0 Q 
ee rt 8 8=©-— lee eee Dee ce see eee 
Pee se 5V, f f= 175MHz, 
aDAG Gp P:=6.0W, 7o=60% 5.6 6.2: - dB 
#87 ATE 
287 Alj§=100ps 


Fa Fgvd 7nS3.0% 
Pulsed : Pulse width<100ys 
Duty Cycle<3.0% 


== 386 = 


2861378 


Fig.l HABANA 
Po Test Circuit 


C1 Li Le 
Input @—]4 vite K) mn Cs 
Re=502 AN aes 
SS Ls C35 C3 
C2 C A = RFC 
| 1000pE 
RFC 
, Cs OOO O Vec 


ie 


C,~C, : 30pF variable 

C2, C3 > 30pF fixed 

Cs5,Ce :0.01uF © 

“Li: 1.2mm¢@, ID=10mm, “turns, Silver plated copper wire 
L2:1.2mm¢, ID=10mm, Iturn, ditto 

L3 :1.2mm¢g, ID=10mm, 2turns, ditto 


geese 2) saad 


2861 319 YY AYNPNLTEY#Y 7 WIL —-FBbIYVAY 

- ‘ | | SILICON NPN EPITAXIAL PLANAR TRANSISTOR 

OVHE® (44~115MHz) BRB AERHARA CREEBE! 

© VHF Land-Mobile Radio Power Stage Applications (Low Supply Voltage 
use) 


ifs LA 


Industrial Applications 


Unit in mm 


CARV yy AIS VGA, 4 » FRU REAL CW SRO HAIRS 
4.6dB (#H%#) LK /4.6dB(Typ.) High Power Gain due to 
introduction of stripline package (without stud) 

e 175MHz ‘C 35W GEE) MDB bHED /35WCTyp.) Power Output 
at 175MHz | 

eri y FEMRRATFACEMSNTUOSZEYD, BMKRECHT. EXnNH 
BLEW ROK Eh ODMFEHSHT > ¥ t/ Stable Operation is 
expected as Emitter is inner connecied to stem 

° 25~30WsEAES, REMC UC Cd / Recommended for 
Power stage Amplifier of Land-Mobile Radio, (25W to 30W) 

tek Maximum Ratings (Ta=25°C) | 


11.5¢+0.2 


2.54+0.12 
0.1 


1. Emitter (Heat Sink) pa 
2. Base m 


Characteristic Symbol Rating Unit Beis 

aUo +N ARE Voso V | 

miy R+-N-— ARSE VEBo V | 
epee Rees ve v 
_ RIFEHE [Ree=10Q| Veer V 

2VI RBH Ic A 

= y 2 BY 2 

A AB Tie A 

aus IB (CTco=25°C) Ww 

Sey wis tint HE °C 

RAP TAL EE C 


Be SAyeeltt Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 


se Vos=15V, In=0 100 pA 
pene eee Vos= 15V. Ineo 1.0 | mA 
AVIR +N ALMA BE Ic=1mA, Ip=0 — V 
AVPR-+ ei y SMREE Ic=10mA, Ip=0 — V 
miy K+eN— AAR BEE Ig=1mA, Ic=0 — V 
ete ee ee = 
Vor=5V, Ic=6A sacar 
AvVIR+ xs y XARA Ic=3A, Ip=0.3A 10 | V_ 
bFVY Ye VRE Vor=10V, Iz=—0.2A — | MHz 
IVI RWDAE Vocs=10V, In=0, f=1MHz 160 | pF 
AFA VE-KBVA | ReChie) Voeo=13.5V, £=175MHz 5 Q 
Hm Cig. 1) Po Voo=13.5V, £=175MHz, ‘si W 


IF Gp Pr=12W, 7c=260% 


AMA 
* 28 7- ANR<100nS 
Fa “FA 04 7nN53.0% 
Pulsed; Pulse width<100ys,Duty cycle< 3% 


— 390 — 


9801379 


Fig.l HABAACHAR 
Po Test Circuit 


. Cc Li Le Ce 
Input 6 7” Tite “e WoT ae 6) Output 
R,=509] LN Ri=502 
SJ L3 C3 C3 
»  SRFC 
. o | 1000pF 
RFC 
Cs ereye OVcc 
Ce 
C:~Cy 2 30pF variable a 


C2, C3: 30pF fixed 

Cs, Coe: 0.01 uF . 

L, : 1.2mm¢, ID=10mm, turns, Silver plated copper wire 
_L2:1.2mmg, ID=10nm, 1 turn, ditto. 

L3 : 1.2mm¢, ID=10mm, 2 turns, ditto 

Ci, C2, C3, Cy > 30pF 

C2, C3 > 30pF (442) 

Cs, Ce > 0.0luF 

Li: 1.2mmg, 24 7% 10mm, YT, Be » x BIR 
Lo: 1.2mmg, 24 VfE 10mm, 1T, Ber » ¥ BIR 
L3:1.2mm¢g, 24 7 10mm, 2T, Me » XH 


a7 oOL a= 


2801380, 2SC1380A PO SSILIOON NPN EPITAXIAL, PLANAR TRNSISTOR 


OBA OR ARE a Ste CSC1330A ) 7/5 LEA 


© High Frequency Amplifier Applications _ Industrial Applications 


© Low Noise Amplifier Applications(2SC1380A) 


Unit in mm 


° FINLE CH : Vcz0o=50V 

o MERE AVINAV. : NF=2dB (Max.) 2SC1380A 
CRe=10kQ, f=100Hz) 

° BSED > hre=200~700 


RA Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
2VIR+N-— ARISE Voso 55 —— V 
aV7R+ x2 y RNB Vero 50 | V 
mi y R +N Ale VeEBo 5 V 
2VUIRBHE Ic 100 mA 
=i y ® BYE | Ig —100 mA 
2U7 KABA Po 200 mW ce aoe | 
eG HORE T; 150 | °C 3. Collector (Case) | 
“RHEE Ta —55~ 150. °C pJepEC fos 


| EIAJ TC-7, TB-8C 1 


| TOSHIBA = 2-5 


sangeet Electrical Characteristics(Ta= 25°C) 


Characteristic Symbol Test condition 
2VvIKk Loe Icgo Vcsp=18V, Iz=0 — rai 0.1 pA 
=iy kX Leb Byt . lgBo Ves=5V, Ic=0 — sae 0.1 pA 
Yt BYE « bre Vor=6V, Ic=2mA | 200 — | 700 
2VI7R->-=i y FHRABE Vcx(sat) Ic=100mA, Inp=10mA ine ane 0.6 Vv 
AN-A+ ms y SAAB Ver Vez=1V, Ic=100mA | — 0.7 1.0 Vv 
hOV YY g VARA fr Vor=6V, Ic=iImA ae 80 — MHz 
a7 BWA Cop Vos=6V, In=0, f=1MHz -- 6 10 | pF 
Tay. )~)SCUdL:SCWop=6V, Ic=0.1mA.  °©=©3©|  ~©|~06——rdsd(|—s—<~Ssid YE 
eesti NF(1) f=10Hz, Re=10kQ = 10 | dB 
aE EE HEA QSCISBOAS «eee ee ary eda aa: CRA Cao 
NF(2) Vor=6V, Ic=0.1m ° ‘ ea mee ) | dB 
f=100Hz, Re=10kQ | | 


* hrell kb > PROL SCAM LEMERUCH DET. 
According to the value of hrg, the 2SC1380 and 2SC1380A are classified as follows. 


Classification | Min. Max. 
2SC1380 —GR 
2SC1380A—GR 200 400 
Ppeciaeg =P a 
_28C13s0A—BL | PY | 


og = 
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KSFAEIEE Bl Application Circuit Example 


25C1380A 2SC1380A 


2501 380A 


Input Resistance 350kQ @°1kOHz 


FVA 


Voltage Gain 42.5¢B 


wow 


ae) 
“ 
Ne 
= 
K 


@ 1kHz 


EAI TE 


| Frequency Characteristics RIAA 


+148 
Equivalent RMS Noise Input Voltage 1.34V @ R,=4.7kQ 


FB BAH 


fe 


E 


100kQ 


1.2MQ 


10uF 30V 


750pF 


3180pF 
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2861382 
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SILICON NPN EPITAXIAL PLANAR TRANSISTOR 


OFBARER ObmRiSinR 
© Medium Power Amplifier Applications 
© Driver stage Amplifier Applications 


° BINH Ct : Voro=80V 
emi Hi-Fi AmpoO MRR wLES, 
e2SA682E 2VAV AVR VCD EF, Y Conprensiiee: to 2S A682 


mATI Maximum sisal Ga acy: 


Characteristic _ 

AUP R + <~ AMEE Vm | 80 V 

AVIR+ ws y & (BIS. Vcro 80 - V _ 

=i y R A ABE Verso 5 _ V 

aU RBI Io 750 mA 
mS y REE Ip —750 mA 

22 RIB Po 800 mW 

fey aii BE Tj 150 °C 
RAP TRLEE — Tete —65~150 ne 


SWMOWET, 


The inside metal of dotted line is connected to collector lead. 


RMD XB Lida VF FICHE: 


* 


BHI Electrical Characteristics ee 25°C) 


Test condition 


Characteristic 


_ Unit in mm 


1. Emitter 
2. Collector(3%) 
3. Base 


EIAJ | 
TOSHIBA 2-8L 


TD 2 VISACIECH A 
Mounting kit No AC46C 


V7 LeiB By | Iczo Ves=30V, In=0 a 
ees Ty Leli® By Izzo ; ~ ‘Ven= 5V, Ic=0 | — 
asad a a ee 
av7k-amiy sae Vocr(sat) Ic=500mA, Ip=50mA — 
9 N-A+ms y SBE : Vee Vcoe=2V, Ic=500mA a 
b7YYY a Y FAY | £y VcoE= =2V; Ic=150mA 50 | 
2U72HDSE | Cop ~ Vos=10V, In=0, £=1MHz =" 


— 0.5 | LA 
— | 10] pA 
3 a) ae 
ar oe V 
—f i0[ Vv 
100 = | MHz 
15 — | pF 


hre(Iwekd, FROL 517A LAMERUCH DET. 
According to the value of hpz(1), the 2SC1382 is classified as follows. 


* 


Min. 
70 | 


Classification 
25C1382—O 
2SC1382—Y 


120 


<= 390 = 


HR IE hee 


PPA IU? SHE Po (W) 


2801382 


Static Characteristics Ic-Vce(Low Voltage Region) 


2U7 9H Ic (mA) 
r= 
S 


Lioy X4B hb 
Common 


os Emitter 100 
| tp Tas=25°C 


TS y F HE HB 


7 aus ae Emitter 
anne = _ Ta=25°C 
| 

et 


JVIFY-UiyFZRB Ver (V) 
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Regulator Applications. 
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© Low Frequency Amplifier, High Input Impeadance circuit, Chopper Amplifier, 


Differential Amplifier and Switching circuit Applications. 
© Low Noise Amplifier Applications (2SK15) 
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Iess =—0.1nA CMax.) (2SK12, 2SK15) 
ofA 2a V RAR YARBW t Gm=700~3200K5 (2SK11) 
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Matched Pairs are available. 
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According to the value of Ings, Vp and Ym, the 2SK11 is classified as follows. 
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~ Vps=10V, Ves=0, f=1.0kHz 800 
“Vep=0,f=1MHz tt” Be 
~ Vps=0, Vep=—10V, f=1MHz | — 
Vps=10V, Ves=0 0.9 
~ Vps=10V, In=400nA ie 
Teg=10V, Ip=200nA. = =  . | = 
P Weg 10. Ip a0nk. =e 
Vps=10V, Ves=0, f=1.0kHz 0.9 


Ta=0~60°C 


* Ipsgi, Ver BLO gm CLO FROL SICAL, BRR CHO ES, 
According to the value of Inss, Vp and gn, the 2SK18 and 2SK18A are classified as follows. 


Classification 


“OSKis—R _ 
2SK18A—R 
2SK18—O 
2SK18A—O 
~~ $SK18—¥ 
2SK18A—Y 


Ipss(m A ) 


ee 
Max. Min. | Max 
0.90 —0.65 —1.8 
1.60 —0.90 as 
2.80 —1.40 —3.5 


Se SOT nA 
oa = Vv 
ee 2.80 mA 
eee oe V 
— | 3000 | 2o 
ra 6.0 pF 
— [| 2.5 pF 
cat ae — 
oa 10 mv 
om 10 mV 
— i0 | mV 
rd 1.0 aa 
=e wre 
ImCueD) —— 
Min. | Max 
800 1900 
1000 2300 
1300 3000 


2SKI 9 | VLU AUNT « AIVEABERMR AGL YAS 
| | SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 


OFM¥:—-+H OVHF##tER 
© FM Tuner And VHF Amplifier Applications 


Unit in mm 


. 58¢Max 


BHAMBBAKEV., Grs=20dB (Typ.) (£=100MHz) 
e REPEPOR AY INAV, NF=2dB (Typ.) (£=100MHz) 
efHR2vFE7RYARBKEW. gm=7ms (Typ.) (f=100MHz) 
eA VERY ADRBN. Riss=5kQ (CTyp.) G@=100MHz) 
eat Ae DV|yav., Crss=0.45pF (Typ.) 
ene yGit’ Epoxi encapsulated. 


KIER Maximum Ratings iS a= 25°C) 


. “Characteristic. es 7 “Symbol _ 7 ] Rating a ae - 
Pope PUT VRE Vepo —18 V 
‘a = b Fei Ig | 10 mA 1. Drain 
aT AAS Pp 200 mW ae 
ee aOHUE T; 125 °C 7 
= A te ha gs ee Ee a a earl at JEDE@ = 
ZS: Tan y oC Seems 


ETA 22 


TOSHIBA * 2-5] 


BS Agtett Electrical Characteristics es 25° a 


_ Characteristic | ne a | Pest condition 

Be b YAS Tass Ves= —1.0V, Vns=0 — —_ —10 nA 

yh FUT YRS EEE BVevo | Io=100#A,Common Drain | —1g | — | — | V_ 

Kut Bye x Pies “Was=0, Vaesiov 3} — | a4 | mA 

EYF + +7 BEE Vp Vis=10V. n= inA =. 2 ae V 
HAY RD RYA | gm ~Ves=0, Vos=10V, f=1kHz | — | 7 | — |] mo. 

aa | Chas [Vep=—10V,f=1MHz | — | 0.45 | 0.8 | pF 

BHF Fig. 1 : Grs Vop=10V, f=100MHz pa 20 — | 4B 

Meee Fig. 1 : NF —Vop=10V, f=100MHz | OC — | 2.0 | 8.5 |B 

* Inss MLO PFROLOCOAL, BiSeRL TA YO Fig. 1 100MHz ‘AF, FS AUIERK 

ET, 100MHz, Gps and NF Test Circuit 


According to the value of Ipss, 25K19 is classified as 


7pF F 
fallows. ‘Anput Output 
| 500 500 
Classification | Min. Max. bat 
——_—_ + 0.005 uF =4 
2SK19—Y 3.0 7.0 ae | Te 
2SK19—GR 6.0 14.0 S . | 


2SK19—BL 24.0 


Le 0. 8mm $ 38 % » ARE Ae ole,  E10mms, t§4.10mm 
Le: 0.8mm¢Gh % yy FHRZE3.5T, $8E10mms, E10mm 


PU-PTECY— AGG Rs WBA CHET S. 
25K19 is measured at each group by changing Rs. 


Group Rs 
~2SKio—-Y | 220+5% 
2SK19—GR 1002 +5% 
~ 2SK19—BL | 220045% _ 
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Static Characteristics 
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7 ISK30A YYAUNF « AVEGRERMR IY YUAY 
: SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 


ORMBEDPUTVYLTA OF—vAVbhAa-ILIYJ-JTR Of@DC,ACBA 


A4 veE-FVABERKA 
© Low Noise Pre-amplifier, Tone Control Amplifier, and DC-AC High Input 
Impedance Circuit Applications : 


Unit in mm 


e HINHE CT : Veps=—50V 
omATT YEe-#YATCT i Iess=1nA (Max.) (Ves=—30V) 
° (SAE GT : NF=0.5dB (Typ.) (Re=100kQ) 


(f=120Hz) 
IX re Maximum Re Gua 25°C) 
“Characteristic _ | Symbol i Rating — -Unit 

yobs Fed VBE Vans —50 v 

yo b Bit Ic 10 mA 

PAIBA . Pp 100 mW 1. Source 
ER pe eh ae SRG Ow ao de Gea BETTE Sieg a Oe oa whe CL eS Sy PN COR gy Bb eg eee GO [le ae ee eg Oy ca eee eee 2. Gate 

Wer ai BE oS T; 125 C 3. Drain 


TOSHIBA 2-5U 


SAA Electrical Characteristics (Ta=25°C) 


Characteristic Test condition | 

yb Lei Bu less Ves=—30V, Vos=0 — — |—1.0 nA 

rah Fd VIER IEE BVeps Vis=0,lo=—100nA = ~SC*~C~S~SC BO a a ae, 
sy VY Bit, * Ipss Vos=10V, Ves=0 0.3 weed i 6.5. mA 
Yt +7 BE Vp Vos 10V, Ino 124. —0.4 = lieseege hy 

Ray RP RYA Im | Vps=10V, Ves=0 f=1KHz 1.2 — — | mo 
DBE Se ee Vas=0, Vos=0, f=1MHz a re — | pF 
OEP Ce Vap=—10V, Vos=0, f=1MHz Sl ee = pF 
“ene ””*”~*~*~”COCN «YS BBV, Vos=0, RST00KQ || OS | sg | aa 


* Ipss CLO PROLS CABAL, BSR UCH DES, 
According to the value of Ings, the 2SK30A is classified as follows. 


Classification Min. | Max. 

2SK30A—R 0.30 0.75 

2SK30A—O | 0.60 | 1.40 
~2SK30A—Y | 1.20 | 3.00 _ 
~ 8SK30A—GR | 2.60 | 6.50 _ 


2SK30A 


Static Characteristics Ip-Vps (Low Voltage Region) 
a 3.2 
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te —~ 2.4 > 
~ a MCttH eet 
ae 2.0 Ree 
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a Me sae i 
aanP s Ss 
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7 re, 
ia yl) 
ee ee ee ee 
_ Te a 20 3 a0 "00.8 0.8 1.2 1.6 2.0 24 2.8 3.2 3.6 4.0 
Se AGS ian RU at or ae KLeiv+Y—AFNREE Vps (V) 
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FAR IY FIIYA om (mB) 
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F be HEHE Ip on 
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Common Source . 
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ARI PPP YA om (mv) 


} Ee [ 


fig#l ¥ U4 YEE Ipss (mA) 
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2SK30A 
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10 anions SABRE RY A SS? 


HEY SII YA Fm_ (mV) 
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Ciss-Vas,; Crss-Vap 
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--OSK30A 


Pp-Ts | A{AFAV-7LT RIAA) 


| Equalizer Amplifier Circuit (RIAA) 
SRR RE aS 
ae eae eee ee 


254494—Y,GR 2SK30~—0,Y 2SC734-—-Y GR 
3AV 18kQ 


0 35V 


“ 
= 
& 

75 rf 
pa ez 100uF 
ae 2001" 2 I 
a 
50 
te = 

s 
Sule 10uF 
are , ¢ 


47kQS Output 


eG 25 50 75 100 125 156 
FUBAERE Ta (‘C) | 
| 3500pF 0.014F 

NF #k—>- a> ka—-) es 


NF Type Tone Control Circuit AKA YE-¥YYA Input Impedance 100kN min 
| Ae le FTE: Voltage Gain 40.5dB @ 1kHz 
2SK30—Y ,GR 2SK30—Y eB pK HN Maximum Output Voltage (0.1% Distortion) 
oY -7.0V @ 100Hz 

9.5V @ 1kHz 
9.0V @ 10kHz © 

HTH ME EF Hz AE Output Noise Voltage 

AD BRS Input short 0.09mV 

4kOK HH Input Terminated with 4kQ 0.12mV 

A ib Input Open 2.0mV . 


CR#b—->- a> bo—-j|LAs 
CR Type Tone Control Circuit 


Ait veE-#YxA Input Impedance IMQ 
48 2 $8 4 Insertion Loss —2.6dB (f=1kHz) 
fe KHL @ HE Maximum Output Voltage 8.5V(f=1kHz) 


2SK30— 0, Y 2SK30-—GR 


100kQ 0.002uF 


IMQ 


Tnput Output 


Ait vE-#YA Input Impedance 10kQ Min 
fi§ A 48 HS Insertion Loss —8.9dBG=1kHz) 
jx A HS FW A AE Maximun Output Voltage 5V @=1kHz) 
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ISK48 | LU IUNF ve AIVESCHBRME IY VAY 
SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 


OBRBTHRAR GR, BID) ifs LSA 
© Medical Electronic Equipment. Industrial Applications 


o HRM CH : NF=0.5dB (Typ.) (Re=100KQ. f=120Hz) Unit in mm 
Vup_p=1.7“V (Typ.) (Re=10kQ, £=5~50Hz) | rr 

° BFE CT : gm=1.0~5.0m3 

eBAN VeHKKYATCH : Iess=—0.InA (Max.) Ves=—10V 


RATER Maximum Ratings (Ta=25°C) 


Characteristic ~ Symbol 
RR oe Put TaIREEE Veps —20 Vv 
y-bR00UU™™*~<“—i<‘“‘é‘éiSCSdS*;*~*dT;C<‘<‘ié‘a SOS mA 
PATE | Pp 100 mW 
a 
peiame | Tee | —6s~150 | °C 


| 4, Shield { 
[ame to 
Paar Team | 
| TosuBa 248 


SAVE Electrical Characteristics (Ta=25°C) 


Characteristic _ Symbol Test condition 


i — bE. Iss Ves=—10V, Vos=0 
obs FUT YTB EEEE BVaps Vos=0, Ic=—0.1mA 
Fue Veit Ipss Vos=10V, Ves=0 | 


Vos=10V, In=0.1phA 
Vos=10V, Vaes=0, f=1kHz 


YF + ATE 
HAV RIRVYA 


yo Ves=—10V. Vos=0, f=1MHz 
ae ~ Vos=5V, Ip=4502A, Re=10kQ 
delauaa _ 4f=5~50Hz ° 

fue te Har Vos=10V, In=4502A 


R.-=100kQ, f=120Hz 
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Static Characteristics Static Characteristics 
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Ip-Vps (Low Voltage Region) 
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MB AYSAIIYA gm (mV) 
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— AAT 


3 SK2? LY AUNS - FIVER READER GLY LAY 
. SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR 


OFMF:1-7tHh OVH FRSA 
© FM Tuner And VHF Amplifier Applications 


Unit in mm 


eS HAMSBAAKE VW. : Gps=20dB (Typ. (f=100MHz) 

° MEEFEB ANS. NF=2dB (Typ.) (f£=100MHz) 

oMAAVY EA RYARBKEY: Gm=7MO CTyp.) ¢=100MHz) 
ANT Ve- RY ARBW: Riss=12kQ (Typ.) (f=100MHz) 
HBERAELDVh&\. Crss=0.6pF (Max. 


BXASEAS Maximum Ratings (Ta=25°C) 


mb Leb 2) Fut VY RIBEE oe —18 be 

Wm bh Hit Ici, Ice 10 mA 

aA TR Pp 200 mW | 

Bee ABIARE | T; S - eo. fe ge 
RAE . Tstg —65~150 | °C yf nae : (Case) 


JEDEC TO-72 
EIAJ TC-7, TB-9C 


TOSHIBA 2-5D 


@ SAM Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol Test condition 
y—hiine | Iess | Ves=—10V, Vos=0, Gi, G.connectionl | nA 
yobs Fuad vie BVepo | Ie=—100uzA, Gi, Gaconnection 
ae VY BG * Ipss Vase 10V. Vaiss Ve=—0 
Boece: Vm | Vps=10V In=1nA, Vors=0 
Vee Vos=10V, Inb=1zA, Veis=0 
HHH av KIRBY RA Im yessVege0 
Viet ek ES Cerss Vein=—10V, f=1MHz 
enavig Fig | Gres | Von = 10V, Vow=0, f=10MH 
Meteo Fig 1 NF “Vpp=10V, Vexs=0, f=100MHz 


* Ipss CLOTFROLSCARL, BRR UCHV ET. 


According to the value of Ipss, the 3SK22 is classified as follows. 


Classification | Min. | Max. 

3SK22—Y 3.0 7.0 

3SK22—GR 6.0 | 14.0 
—3SK22—BL_ | 12.0 | 24.0 


3SK22 


Li: 
Le: 


Fig. 1 100MHz (8 7FI8, MEARE 


100MHz Gps and NF Test Circuit 


> 0.8mmd, SX -y FHRZE-L 3T H8E10nmd, #H10nm 

> 0.8mmd, SRX y» XZ 3.5T HHE1Ommg, $6EE10nm 

0.8mm¢, Ag Plated Cu Wire 3 Turns, 10mm@I.D. 10mmLength 
0.8mm¢ Ag Plated Cu Wire 3.5 Turns, 10mm@ I.D. 10mmLength 


Static Characteristics 
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om 3.2 —2.4 -1.6 —0.8 
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= fee ea aes 
2 12 PEER 
= Hpi pet bs 
Ea Pee alee 
. ape feng ie yn 
N a i DS 
. Bath seas= aaeeeee 
: ee eerie al 
> AAae | | tT tT TE ET ET 
BCAA 
te 
Lect Slealia Tae 
See ePecge gece 
Pit TPIT 
4 8 14 18 


Ku 4 +i Ip (mA) 


PMH PE me oy io — A Rs AeA CWE => 4, 


3SK22 is measured at each group by changing Rs. 


Group | Rg 
3SK22—Y 33Q45% 
~ 3SK22—-GR | 920 +5% 
3SK22—BL | 180Q+5% | 


Static Characteristics 


‘ 
ATi ie 
PEE EEE 


oe 


—2 of 


= IRIE Veos (V i 8 12 16 20 24 
. cas (V) Fu4 r+ Y—ARIBHE Vps (V) 


Static Charactristics 


=0.6V 7 


20 24 
Y—ATHEH Vps (V) 


ae 4 8 12 16 


Feary. 
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3K22 


1 pe vy Bt Ip (mA): 


Ip-Vps CLow Voltage Region) © 


' yd y Bat Ip (mA) 


‘e 


| 


WL 
Ye 
0 


BFu4yv+Y—ARIEH Vos (V) 
Ip-Vps CLow Voltage Region) 


ge A 
Ta= LX | 


A_/| 
IVle 
el 


, me 
0 1.6 eed 4.8 5.6 
Eu¢4yv-eY—-AMBE Vos (V) 
&m-Vers 
TTT 
eS eRe ee. 
ae Paes 
Seeraeen 
eee ded - aeee 
FREELY raun 
RRA ASIED 
(LER AL EAA 
Pol Ze ace Ae a 
tle este laless C7 
AR Ree ZIYI, 
AEH a A 
ae LL war 
eee a [|i 
Base ttf o 


“2 *Y—2APEIE Voss (V) 


a 0° 


HAI VY SIP YA 9m (mV) 


~3.2 —~2.8 —2.4 ~—2.0 —1. 
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Ip-Vps CLow Voltage Region) 


Fudd 2 yt Ip (mA) 


le 
a ae a 

0 1.6 3.2 

RFU4y*+V—AREE Vps (V) 


Ip-Ve 18 


Y— Ad ehh 
Common Source 


A AS 


for] 
| 
—" 
Lye) 
| 
a & 


*-bIV—ABREE Ves 


Vp-Ipss 


Vp; > Vos=10V, Ve.s= 0 
Ip=luwA 
Vp2 : Vos=10V, Vois= 0 
Ip=1luA 
Ipss > Vps=10V, 
Vois= Voos = 0 


PY4t THE Ver, Ve: (V) 


fai F v4 VBE Joss (mA) 


bed > Bit Ib (mA) 


3$K22 


PuvrA Ms, Mrs (mU) 


~ 
~ 
~ 


wRIET F 


ME 


&m—Ipss Yis, Yos-Vps 
‘ EER EEats Soom seme 
a fem fa = 


5B Ss 3) DP Ee 
aS - 3 ———— 
£ ye Y— ASEH 
a ze Common Source 
x & f= 200MHz 
N 
BN nN 1.0 
aN N 
Ss oN 
x a es 
. Y— Ages Ta=25°C a 0.5 
. Common Source R 
_Ipss : Vps=10V, 0.3 
Vos = Vezs = 0 
In = Vos~=10V, Inb=Ipss 
f£=1kHz 
0.1 
5 7 9 11 13 15 17 
fw U4 vii Ipss (mA) Fed y+ Y—2]HEE Vos (V) 
Yfs, Yrs-Vps Pp-T, 
ae Fa a SC a NE ance 300 


FUE EES GEE SETAE TREE SRY RS 


Ey 
ee e Eee eect eae ness 
SSS SSS CECE 
EEOEOogeee anor pf 
Pe ceceeeeee <i “i 
eee dh Sl lee ed 
= ————— Bee) pole he ckedc bathe} beta, 
150 QI 
ij TAT es 
LEELA SET NCC 
SeSEEEEEEEE | CeCe NC 
aa pho fee f=200MHz, Ta=25°C ae ee naTee 
PEPE Peer eee ee a ee a 
aan Pe eee eae 
Fapeapeeeeeeee ce eeeee  SSRESRESESE 
6 8 10 12 -14 16 100 125 150 
EFe4yveY—ZAPBE Vos (V) : ae Ta (°C) 
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3SK28 LY IUNS + RIVERSBERMEb IL VRAY 
SILICON N-CHANNEL JUNCTION FIELD EFFECT TRANSISTOR | 


OeTFHEBREAR OVHF eigtem fs LF 


© Video Pre-Amplifier Applications © VHF Band Amplifier Applications Industrial Applications — 
| nit in mm 
| HHA 2VYRIRVADRA: Gm=4.5~138Mmh ‘ 
eB AB AVN Vs t Crsgs0.6pF (Max.) 
© 100MHz OD BIAS AK XV»: Gpg=17dB CMin.) Cf =100MHz) 
o MELE AV|V& Vs: NF=2.5dB (Max.) (f£=100MHz) 
NF=3.0dB (Max.) (f=30Hz) 


mATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
F-b2-SUt YER = | Veos =| 18 a oe 
“y-b 1a 8 ©=©=——Cti<“<i~i‘<‘ Cd ~S™™~™~té<i~Ssé‘i‘iS”:C*dECi‘<‘aM 
F-boee | Io | YO | mA 
PAAR | Pp | 200 mW 2. Source 
eam | TS | ee ace 
pair Ta =s5~i50 [°C 


| EIAJ TC-7, TB9C 
TOSHIBA .2-5D 


@ SAH Electrical Characteristics (Ta=25°C) 


Characteristic 

em b TUT | | Iass Veis=—15V, Vaic2=0, Vos=0 — — | —10 | nA 

eS Te DS ee Y TRIBE TK i, Ee BVaips Ioi1=—100nA, Ic2=0, Vos=0 | —18 ee ee | Vv 

Wrrm De KV Y RIKER ES Fea BVazps Io2=—100nA, Io1=0, Vps=0 —18 Bs! at i=? V 

hud Visit * Ipss Vos=10V, Veis=Ve2s=0 a7 — 22 | mA 

CYS + +7 Bie Vei Vps=10V, Inb=l1pzA, Veozs=0 5 20 = —5 5 V 
BE ee ea do Veo Vos=10V, Ipn=1zA, Vers=0 —3 =~ ae oe 
RavKx : ae ~ Vps=10V, f=1kHz eS ee ae 

FAA 2 VR IRVYA ge Veéis= Vers =0 4.5 = 13 mo 
setae Be pee | Vos=10V, £=100MHz oe a a eae 

WARRET FS RYA : l yes | OVeGs Vida=0 4.5 = — | mo 

AVHBs Fig. 1 Ciss | Vps=10V, f=1MHz, Ve2s=0 — = 6.0 pF 

Vit eae ES Fig. 2 . Crss Vai=—l10V, f=1MHz | — — 0.6 pF 
me AIG Fig. 3 Gres | Vpp=10V, Veezs=0, f=100MHz rt ae een ee ee |: 
—— | - ~ Vpp=10V, Vazs=0, f=100MHz c. ae 1 scaeye. 

Fig. 3 da PON ee ee Soe. 8 

Vos=10V, Vois=Va2xs=0 =~ 
Abeer $a ’ som Se. 

Vpos=10V, Vais= Vass =0 a os 7 eee 

f=30Hz, Re=1MQ oe - 3.0 dB 


* Ings CLO FRO L 5 ICAPH LESLIE UC HD ET. 
According to the value of Ipgs, the 3SK28 is classified as follows. 


ek I bh IRV AIRES ZBA YK bh 1) YK ARIORA BE Ver Reve L. 


Veis Should not exceed Vp:1, when Gate 2 connected to Source. 
wee Fb L RI AEE SBA b 2 + 7 — AMOR BEE Veo BATT E, 


Vaes Should not exceed Vpe, when Gate 1 connected to Source, 


Clssification Min. Max. Unit 
3SK28—Y 3.7 (25 mA 
3SK28—GR 6.5 13 mA 


3SK28—BL 11 22 mA 


3SK28 


SRC "Lic Rs SWZ CHET SA. | Fig. 1 AWAEWISERIK Ciss Test circuit 
In the test Rg must be selected according to the Ipss 


classification. 


Classification | Rs 
3SK28—Y 33Q45% 

ee 
3SK28—GR 82Q45% 


3SK28—BL 1802 +5% 


Cy ) ys Boonton C Bridge 


Fig. 2 JA3RSYUGEIER «Cres Test Circuit Fig. 3 100MHz @ #lftis LORE HBC 
100MHz Gpg and NF Test Circuit 


Output 


Input «8 PF 
i 50Q 


500. 
7, 


20pF 


J i, 2 : O.1¢F 
Zi, 4 Bi in am 


Li: O.8mmpS x » SHA tth3T, HHE1LOmmd, F¥10mm 
Lo: O.8mmpH x » XHZH3.57, 8E10mmd, #E10mm 


N 


C7!) » 2 = Boonton C Bridge 


Static Characteristics 
Static Characteristics 
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Ip-Vos (Low Voltage Reg 


Ip-Vps (Low Voltage Region) 
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LUMYUNF +y AIF ATIWF—bhMOSHBAWMRREIVVAY 


SILICON N-CHANNEL DUAL GATE MOS FIELD EFECT TRANSISTOR (TENTATIVE) 


3SK35 


OTV, VHFS EUFMF3.-—7TRF, Mixh 
© TV, VHF and FM Tuner Amplifier, Mix Applications 


OMPRAEBAVpAv.3 Cres=0-02pF (Typ.) 

o (Ke Meeeep ; NF=3.5dB (Typ.) (f=200MHz) 

o LZ, ATU T ARBPEDST CH TWA / Excellent performance in 
cross modulation and spurious supression characteristic. 

e AGCHIPADSAv./ Wide AGC range. 

© DEITY 

eContaines protection diodes for each gate to avoid accidental 


breakdown by charge 


i Ae «= Maximum Ratings (Ta=25°C) 


Unit in mm 


Characteristic | Symbol Rating | Unit 
Fut V+ DH ARS EE Vos 20 V a ee 
yy = - 1+ Y— ARE Vas V _ Source (Case) |. 
Fhe: y — ARVEEE murs +6 V Ce a 
_ Fut VBE 30 mA see 
oan ae Eanes TOSHIBA 2-5R 
PATA 300 m W 
Fy KORE Ta a a ee 150 °C 
Ra: Tae |  esise | 
fe SANtEE «=©Electrical Characteristics (Ta=25°C) 

Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
wh 1 + Yet Beit Igiss __ Vos=0, Vois= t6V, Veos=0 — — | +100 nA 
wo bh 2 - fen B Ig2ss o Vos=0. Vois=0, Voos=t6V — — | +100 nA 

i ‘i i —  Veis= —AV, Vaows= Vaos=—AV, | tee 7 

F v4 via 7 — Ale He Voss | In= = 200nA 20 were aa ae 
Fud vey * Tpss Vos=15V, Vais=0, Vows =4V 3 — 24 mA 
Yt + AT BR 1 Vp. Vos=15V, Vow =4V, Ip= 200 nA — — —A4 V 
EYSt+-AT7HBE 2 Vee Vos=15V, Veie= 0; in 2002 — — —4 V 

ae : ‘G ~ Vps=15V, Vaos=4V, Ip=10mA | nak an ee 
HMA AYR IRYA gm f—1kHz 10 — m ?35 

os ps=15V, Vaows=4V, Ip=10mA > nee a 
ee Cree Ber MH v, Vas=4V, Inp=10m 5.5 a pF 
=y wa — 5 = = aa 
jit Ee Crss 2 see rae Neus aN TD nO 0.02 = pF 
eae ; ” ’ Vps=15V, Voos=4V, Ip=10mA > 
—— Fig. 1 Gps £—200MHz 15 18 = dB 

rs ~ ~ Vps=15V, Veos=4V, Ip=10mA > ae 


* Inss CLO PROLDCYML, BSR UCH VET, 
According to the Value of Ings, the 3SK35 is classified as fallows. 


Classification Min. Max. 
3SK35—Y 3.0 7.0 

~ 3SK35—GR 6.0 14.0 
3SK35—BL 12.0 24.0 
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3SK38A 


YYUAYNF + AUMOSH 


SILICON N-CHANNEL MOS FIELD EFFECT TRANSISTOR 


OF43 47 ‘ERA 
© Chopper Circuit Applications 


otY—-A TIRE KSY: 


oF —bBBAYNS<, Poh: 


Bx ASSESS Maximum Ratings (Ta=25°C) 


Characteristic | 
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Put yv, Poh + J -ABREOEAV\S 
V1 dCo=0.3pF (Max.) (3SK38A) 
oy — b RE RT a —- FDOWTCED, Contains Gate Protection Diodes 


fe Hye Electrical Characteristics (Ta=25°C) 


Characteristic 
ee FEVIL 
— b Yat At 
Fudd Ve 
APA AY RIYA 
Fab Fed 
Wm pe DV ARE os 3. 
— b ASS 
ore 
a 7 FSH 
Kut y+ y— AED . 
R—-Vs# 7; fi 


Bm Ye + Fee AEA 


Test condition Min. 
Vois=12V, Ve2s=0, Vos=0 — 


Veis=—12V, Veos=0, Vos=0 = 


Vois=0, Ve2s=0, Vos=6V — 


Voos=0, Vos=6V, In=50nA 0 


~ Veis=3V, Veo2s=0, Vos=6V 
f—1kHz ; 0.35 


Fig. 1 an 


_ Fig. 2 ae 


- (Cow—Cois| oa 


Vais=3V, Vezs=0, Vos=10mV =aee 
Veis=0, Veos=0, Vos= +10mA 100 
Veis=3V, Vaos=0, Ta=0~55°C — 


Fig. 3 


ifs_L¥=A 
Industrial Applications 


Unit in mm 
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2. Gate 1 

3. Drain 

4. Gate 2 (Case) 
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200 | = ns 
500 — 
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LUAY PLS yFAnDVeVIVavbIVUAYM 2SH13 2SH14 
SILICON P EMITTER UNIJUNCTION TRANSISTOR us 


Otte Sa, CLVASFUAR, F41V—A ifs LSA 
© Relaxation Osillator, SCR Trigger and Timer Applications. Industrial Applications 


Unit in mm 


e rate Cd : Veepio=55V CMax.) 
© 25E LC AA HER AR LET. 
es 4~7-BRICOMLET. 


BAcE*S Maximum Ratings (Ta=25°C) 


A-AQ+-%—-A1 BE “Ves. | 55 V 
ANA-Al+siyZS | | Vero o | Vv. 
NR AQ+ ei y SABE ~ Viszxo 60 a 2 
AU oy & BEBE Ce ies a a ee 
= y BYE Ze 5 | mA | 
AIBA ‘| Pp  g50—t—é“‘*;;”*‘“‘ésK 
Be aC ae 
PARTE RE Tstg —65~150 ot 3. Base (1) 


JEDEC TO-39 


EIAJ: 1C-5, TB-5B 


TOSHIBA 2-8E 


SMA Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol Test condition 


S 
fas ed 


27 5 onmweene_(smiac| Ven=—00V, In=0 SO ecseece a 
ram PREC [ Rae [Yanai Fe 
ARY EET ie | me Veep: =20V | ae == 
8 y BANE LE 28S | va(sat) | Vso:=10V, In=50mA = a Vv 
AS ARES it de Tg2cmod) Veep = 10V, Ie=50mA a fe 
ee RB ~ ee ie Vir 20V 
a Beye ie ly Vere =20V 


Veep = 20V 


* MILO PROL CARLA LCHAD ET. 
According to the value of 7, the 2SH13 and 25H14 are classified as follows. 


ee ARYEATIED, C-7ABEVPREON—A2-~-N—A1 BE Veo (ROM MN CENCE. 
” The 7, Vp and Vee: are defined as following equation. 
Classification | Color Dot |;—--— nn Ve=7VesieeVe : 

Min | Max. : ; . . «1 shih ERY SYO «7 
~9SHI3—R__ [Req (0-470 CEICVp i ely Re NW ARR Tt FOURIER - 
_ 2SH14—R 0. 5S VO@s*C) | 

25H138—Y Yellow 0. Where Vy» : Dicde contact potencial difference between Emitter 
_2SHi4—-Y 0. and Base (about 0.7V at 25°C.) 

25H13—G Crean 0. 
_2SHiM—G | 0. 

2SH13 - 0. 

2SH14 af Q. 
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2SH20 28h? 1 DVUAYPTi yF FV —FHRANMV ep vyIvVavbhavv249 
| 5 SILICON P EMITTER PLANAR UNIJUNCTION TRANSISTOR 


OWERESA, t4URShUAM, 947—F ELEM 
© Relaxation Ocsillator, SCR Trigger and Timer Applications. Industrial Applicatlons 


emWyct: Vosi=3V CMax.) 

oni y SUBD Sv: Izeo=0.1zA CMax.) 

o FeHesH MAS AV.s t Ip=3.54A (Max.) 
Iv=6mA (Min.) 

© BE LIC AEX ARLES. 


Unit in mm 


mATH Maximum Ratings(Ta=25°C) 


A-AQ+>A~—-Al BE VB2B10 HO V 
eR Ll°essy x PIBEAE VziE0 60 V 
AR AQ+ 2iy SBE Vise 60 V 

aA UA = y ® Bit Tecpeak) 1 A 
=i y FEB Ix 50 mA 

RR =: 250 mw 


2. Emitter 
3. Base 2 (Case) 


JEDEC TO-18 


TOSHIBA = 2-5M 


Characteristic Symbol | Test condition | Min. | Typ. | Max. 
miyR-+-N-~AK2EBR leB20 Vep2=—60V, Ipi=0 os — | —0.1 | wa 
SN ATER Rego Veep =3V, le=0 4 — 12 kQ 
ARYEFATEBE* +7) Vepepi =20V 0.70 — 0.85 — 
=i y & POSES E Vu(sat) Vzgen1=10V, Ig=50mA — aS 4 V 

(ete eae @ SC ORSTIOO. Pe _ — a a 
C7 ETE Sen Ip Veen =20V Sj} 8nd 
EP ETI | on Iy Vepep1=20V —!. —_— —— mA 
A BLE Vy Vxop1=20V — — 4 V 
Stic HT) FEE Vosi Fig. 1 | 3 — — V 
* CLO PROLICHRLRARERLUTCAD ED. Fig. 1 Sieh RIERA 

According to the Value of 7, the 2SH20 and 2SH21 are Classified as follows. Vos: Test Circuit 
, P ” 
Classification | Color Dot |—————_____ 
Min. | Max. 
2SH20— Y 
2SH21—Y Yellow 0.80 
2SH20—GR 
2SH21—GR Green 0.85 
25H20 
2SH21 0.85 


COV: DiyF + “—AT4 t— FOB HB O.7V (25°C) 
Where Vp: Contact potencial of Diode Between Emitter 
and Base is about 0.7V at 25°C. 
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S14 FWVIIAPNPSSESBI+s hh SYVUAY 
Cw) ey GERMANIUM PNP ALLOY JUNCTION PHOTO TRANSISTOR 


OXBZIAA, KBRHTREE, ARMA, MOMR. HOMBRE. HisLEATV—v 
b—#—, EFATF-TLA—-¥, LRU VEAOMRICMLES __ Industrial Applications 
© Photo-Electrical Applications Unit in_mm 


| B13 
9.4¢Max 


oS RAAXV. :Ip=2.5mA CMin.) (L=500lux) 
° SX) V— ORBEA LESY Suitable for relay driving. 
o PESSRREEIE 0.4~1.94 C, WR 1.52 CREEL ARL ETSY Sensible 


is 


wave length: 0.4~1.9” and peak value at 1.5y 


: aa 
paaleee 
SA Maximum Ratings (Ta=25°C) PE 
Characteristic Symbol Rating Unit 8 
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2 U2 BEYE Ic —50 mA anil 
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eae a 7c ee 
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RATA RE T stg —55~85 C 


SS Sagtett Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
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seapye  ”—s—<s~s‘s;s*~*~*:*dSCid:SC‘(<«i‘ SC‘SLSOC 6, Ig =0, D=H500lx Plc hv SlUlUCUC dl ml! 
St) ee, eee (Color Temperature) ee el oe aici 
ZESIIG L > AUER fo 2854° — 10 — | kHz 
L > BANAL fap  Voes= = Ic=—1mA — 800 — | kHz 
Sy He ER HE Ico-Vor 
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Ne TK Ir Vr=1V 4| —| —| ma 
wees Dit Ir Vr=10V — — 75 pA 
Joey AS C; Vr=10V — 0.8 — pF 
AETIERERR + 7 ent aonte 5 | —| —| % 


C=20pF, f=40MHz 


_ VourC(DC) 
~ WAX Vi 


x 100C%) 


Input 
Vin: 2Vrms 
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1$32, 1833, 1$34 GERMANIUM POINT CONTACT DIODE 


OSs tA S32) O-—-fkA (1833, 1834) | | Unit in mm 


© High Reverse Resistance Applications 


© General Use Applications 


e mitikbtosd : 1S32Low Leakage : 1832 

o72ZAVYEVS, Vin &, Rs, BUA : 1832, 1833 Clamping, Limitter, 
Detector, Rectifier Use : 1S32, 1S33 

e AVC, AGC, Ji y%, At y+, RYH: 1834“ AVC, AGC, Limitter, 
Switching, Rectifier Use : 1834 


Cathode Mark 


mA Maximum Ratings (Ta=25°C) 
in goreuteene 5 


Characteristic — | Symbol 


4h A, SEG Be Ae 1833 VrM 120 V 
1834 ; 75 
_ 1882 Bott Ne ite fa 
eit Ae | 1833 Vr 100 V 
1$34 60 
Se Se ee JEDEC ? 
PIE Vit Dt Io 30 mA 
era ee 
ie es Be iit C 1 >) Tsurge 300 mA : 
Oe FF lin T stg —55~75 | °C 


S Snyeett Electrical Characteristics (Ta=25°C) 


Characteristic | 
WES HE Ip Vr=1V 4 = | — | mA 
See ee fl! RS IOV ee epee ile eee oe fe Spee aie. 
1832 i Ps ede eens! eee 
Vr=50V _ — 90 
ERED isa) 7 Vn=100V ie | oe 
~~ 1834 | Vr=50V _ 


=— 482 — 


GERMANIOM GOLDBOND DIODE 1$73, 1S873A 


O:sm{z, fil) a), at Rude as Unit in mm 
© Communication and industrial Applications. 
OGEA y+ VOR High Speed Switchimg Applications 


° Ey AyERPEDS BV > Vr=1V CMax.) dr=100mA ) 
o VET AB AV) Av. : Cr=0.8pr CMax.) (Vr=6V) 1S73A 


SKIER Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 
Saas 1S73 20 Cathode Mark 
ce EY ase ee _ 
& ASU FEU 360 ae 054 
eRe 20 [mA } 
oe C1) 600 mA 
eG Tim BE 75 °C 
a wemlniases eC 
JEDEC DO-7 
EIAJ SC-1 
TOSHIBA 1-3D 
SS Aotet— (Electrical Characteristics (Ta=25°C) 
Characteristic Symbol | Test condition | Min. | Typ. | Max. | Unit 
IES FE Ir=100mA 
RHE Ir Vr=10V ~ — — aon pA 
5g a he ea. _1S73 Vr=6V ie er. 
dak alas isa] f=1MHz —=}+=-+4-| PF 
Vr=6V ie) Sn wales cle 
AGERE ter ae = 
i R,=2kO | 0.16 0.9 Bs 
(Fig.1) 


(Fig) AIG EUZEIIER «8otrr Test Circuit 


D.U.T. 
+ WW se 
LOy *44—F 5 
: 6 0SC. cms 
Ve : Aa-7 Ir 
Tr % 


AD RIE 
input Waveform HEWBRL ai64 


Output Waveform 
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LU AYSL—-t+RSI Ak 181314 


SILICON PLANAR DIODE 


Os8(e, mG, te OR LAILAMR 


© Communication and Industrial Applications © Low-Level Modulation Unit in mm 


Application 
0 (KE CORN BVDV SS vy, 
Ir=300pA (Max.) (Vr=0.1V) 
Ir=100pA (Max.) (Vr=0.1V) 
‘HEAT E 
Cr=80~200pF (Vr=0) 


RATA Maximum Ratings (Ta=25°C) 


oe x | 
Characteristic Symbol Rating Unit a 
A Va 10 V 8 8 5 
EL Dit EE Vr 10 V 5 
42 / SAR ot Iru 120 mA 
FIA Tit et Io 50 mA 
: afc ° BY 7 Rate Sgn ee ea ge a Iie eee he ee og ek ey ee pe Te 
+ be AB) Isurse on [iepec boT 
ie Pra 7; °C 
as Tag zs 


BS SAH Electrical Characteristics (Ta=25°C) 


Characteristic Test condition 


IES HE Vr Ir=50mA V 
Tit Ip pA 
we Tit Ir pA 


Vint lA 
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181993, 181994, 181999 0A SILICON EPITAXIAL PLANAR. DIODE 


O—iktiik Sit Unit in mm 


© General purpose Application for Detector and Rectifier. 


° STAIBEMKES > : P=100mW 
« AS Fae Ree PONS Vy : Vr=1.0V (Typ.) Udrp=100mA) 
(HEAR EBDVpSv.: Cj=1.3pF (Typ.) @=1MHz) 


BAKES Maximum Ratings an 25° ee 


Characteristic _ | 

| 181553 70 

CATE “181554 | Vem 55 Vv 

: ~1S1555_ 35 eee 

: | 181553 60 

FEL He 181554 | Vr 50 Vv 

| ~~ 1S1555 30 

42 A SIBLE | Tru 300 | mA 

PET Di | Io | 100 { mA | 

4p — elit C1sec) | Tsurge ; 1 | | | 

Te = ae a 
ee ee 
i 2 ee ee ee a 

RAF Ta BE | Tstg — 65~150 2c ) 


Characteristic | Symbol | Test condition 
WE | | Ve Ip=100mA | 1 = | 1,0 1.4 V 
ToT 1S1553 FST Vk = 60V : ceases ister s| aera |i il 
Wit 181554 | Ir ~ Vr=50V (as = 0.5 pA 
1S1555__ Vr=30V 


Ip-Vr Cj-Vr 
300 5 ’ 
aeeRe SEAT et 
rol 7 Se ele 
: PPEEEeEE EEE EEE neeeee 
50 saene 
ia NI} 
E Sig ee 
fa, 10 pes wh SS ce Oe 
= Oo ia oe orale Ses Os oo == = 
= ae i it FC ECE He init | a aa i a 
bs FEC O A HHH é af 
3 : 
PLL a i i : 
A - 
face Seettciite oar BEER EEE Gane 
OSCE CCCCAE LT rerEE 
<7 aERRBREELI AGE int ait | 
“TLE HHT ie 
0.1 
SALT) | 
0 0.2 0.4 ae a 1, . WEIE VR (v) 
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181553, 181554, 181555 
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1$1579, 181580 (0S UKDN PLANAR DIODE 


OTVKFAFCH 
© TV Horizontal circuit AFC Application 


Unit. in mm 


e Dual in one case (Common cathoad) 
oN 7 DIED Tes 2 AVr=0.03V (Max.) 
AC;=0.3pF (CMax.) 


Kes Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
awh 1$1579 60 
beidtatiadinten isisso)| Y8™ ae: ~ 
ne 1$1579 50 
Evi BE ~ {Si580 Vr 3 V 
A SRR Ir 150 mA 
PE Io 50 mA 
4+- TSE C1) | Isurge 500(50Hz) mA 
PrAERR P 200 mW 
ey bin BE T3 125 a & 


RAE Tste —55~125 mS 


TOSHIBA 1-5G 


Saag Electrical Characteristics (Ta =25°C) 


Characteristic Test condition 


WEES FE Vr Ir=10mA Vv 
ie: 181579 ~ VrR=50V ae 
sam Dt ~_1S1580_ : _Vr=30V wh 
EA Bis C; Ve=0, f=1MHz pF 
NPE PERE AVr Ip=10mA v 


RRA ae Vr=0, f=1MHz 


= a= Seer 
ii ie 
(EERE EEE SSS Sema sill me mai 
es ROE See sees Ge eee ee et |_| = Beet 
si Soe SE APR a TS ES | : Te tt = i a 
[So st a bee ai fl ii 
OX it OR el ee ae ct al mall | EE ae tt 
~ an — = 

i NEEL 3 mates a Stig SLE Hi Sti Sete! 

: “ 
8 Pre EEL yy Sc i al ill aii Cit Co 
= ee a ee Ses ee eee ea 
@ Coot i aH it matt se Ht iat He 
i “SESE TERE ase Vee ei OO a ee eee ne wat Green ail rH i TH 
eee eo ee ek ht ged ST ie i imal Hl cr Ail 

0. 10 
ed a cee) In ne ae Sete eee | eee ctt emer esrit 
is TSERGRREGRGMe oe Serine HH sari See + cae 
a el imal mati 
ALLL Ser Seti ete Su gt 
0.1 oe iis Corr 
0-4 8 42 8 8 10-3|_ | | LUT Hl rn HET 
aE VR (V) 0.01 0.1 100 1000 


181579, 181580 


In-Vr 


SHEEN 
tty 


Vr (V) 


HSS ni 
WT TT ST IN TN Titi ley > 
TOG ee Le 
1A Nn §& 
Sty TIN TT TNT ATT 
fi TNT YT 
eC TNS TT 
VCE TENT 
TT AN 
ea al Ds a 
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rt 
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(V7) 3] WER 
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1$1585~1$1588 (OS SILICON EPITAXIAL PLANAR DIODE 


Or8/s, I, HARA OBMBREAZIF» LIOR 
© Communication and Indurstrial Applications 
© Ultra High Speed Switching Applications 
oSAZAY|NSu», DO-7 DF 3/4 DER. 
oF AEVBEDBASY., : P=300mW (Max.) | 
o WOFPERPEDS Lv, Vr=1.0V (Max.) (Ir=100mA) 181585 
e HBB RER DV) u., 2 trr=2ns (Max.) 
° MT RADY) Svs, : Cr=2pF (Max.) 
e Hermetically sealded miniature Glass package. 


Unit in mm 


RA ER Maximum Ratings (Ta=25°C)_ 


Characteristic 


1$1585 
aS 1S1586 
1S1588 i 
( 1S1585 — 
1S1586 
peas isiss7 | Y® Vv 
181588 | 
aa aaa (ed (51 1> JEDEC 
ab 7A, BRI EE 151586 Iru mA 
_1S1587__ TOSHIBA 1-2F 
~ 181588 
Eocee 
181586 
Sit Ut —isizay— Io mA 
~ 181588 
vo. wut, ah eee 
a5 181586 
a ae hiN Cz BD) -{Si587 Isurge mA 
181588 | 
ec Ce P mW 
eG is T; 2C 
RAFTER Tste °C 
SRA Electrical Characteristics (Ta=25°C) 


‘Characteristic 2 “Test condition 
181585 
1$1586 
ae : emails = 

JRE HE | 7S1587 Vr Ip=100mA 
181588 
181585 Vr=80V 

Sees 1$1586 = 

se Dit 181587 | 28 Vr=50V 
181588 Vr=30V 
1$1585 

‘ 1S1586 Vr=0 

oma TA 181587 | © f=1MHz 
181588 
181585  VrR=6V 

4 o 181586 a 

Fig. 1 sIGRFBRAUEIA «try Test Circuit 

ATI RMS 4 AF lF me ae 
Input Waveform — O01KF DUT osc. 
0 
bes G.1mA Ip 
—6V— i 
20ns S0N= 
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181586 Ir-Vr 
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WU 
TT TT 


q rT! 
HUN TN tf 


AT 
HHS BED 
WT ET TA 
TEA TO TTY 
TH 
ee 
HHL 
CY TT 


om =a pe oe SS EN ee 
es  ~ _.n eee ME OE TO MON ND GT 


L 
i 
i 
Ll 
NI 
i 
t 


¥ 


ee tT TT tT 
———= 

-— 

— 

4 

| 

= 

- 

: 

om 

ry 


1 


= 
— 
ces 


= EA ttt 
ns Vy | 


eres } Fr ee 


ei ee 
Ly TT A 


TS Oe 
TT 


a A OO ae Ne TR a 


it 


HALT TT 


PTT Ts0] [a 
PTTL LLL err 
—_ 


i 


i TT 
WT Ay 


= 
ett bye ed 


iY 


Tt 
Pai 


a 
THE 


tr) 


call 


e 


Aa m 


MAA Aa 
ft = 
a i 


al i 


it 
iJ 
oy 


wn ™ 


(Va) al Wey 


oo eo 


WARE Ve (V) 


iti 


TO Te 
TAL Tn pe 


ee ie 
ETT TT 


RTT TT ie 


TN A le 


WEE Vr (V) 


181588 Ir-Vr 
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181585~1$1588 


ARERR ERRED 
ig 


4 


fe 


(MM) Od YRS C4 Bde 


BaP 


Hine Ta (°C) 


= 492 —— 


YU AYIEYFY 7 WLIL—-t+BIAA—FK 182091 
SILICON EPITAXIAL PLANAR DIODE 


OnFI-TFVERMMBER A 
© Phase Detector Application for color TV 


Unit in. mm 


e EINFE CH : Vaem=175V 

eAEAY|V&vV.y : Co=0.7pF (Typ.) 

o MSF RIDE. 3 trr=I1ns (Typ.) 

eT HONS VY ADRV.: Ve=500mV (CMax.) 


SKE Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 


ah A, Baa et FE Vem 175 V 
vee EE Vr 150 — V 
at ARTE Irn 90 | mA 
Feet et Io 30 mA 
yo Bit Tsurge 300 mA 
de in BE T; 150 °C 


JEDEC 
EIAJ SC-40 


TOSHIBA 1-2F 


PRAF TG BE Tsteg —55~150 °C 


BSaAyee Electrical Characteristics (Ta=25°C) 


' Characteristic | Symbol ‘Test condition Min. Typ. | Max. Unit 
Ait Ip Vr=150V — — 1.2 pA 
Weave * Ip Vr=1.0V 4.0 — 240 | mA 
BAA FRE Cp Vr=0V, f=1MHz a 0.7 3.0 pF 
UATE] te Ir=10mA Fig. 1 — — | 100 ns 
27 VY ARE VB Fig. Z as eek 500 | mV 


* IrPMLoPHOLSCAEAL, BEA 
KRRUTHAD ET. Teisfel—-7v- 7 


Fig. 1 ASIGERFTERAUZEIIER «=tre Test Circuit 


aes er all ( ae nUWARS Sic 
ACA 7 emisc bet) Rif is-3 7 v RHI aes 74 F Lr output Waveform 
ck Pit 2° 7 Input Wavef Oly U, : 
ARMED DES, Pcie tt | 
For the matched pair the 182091 is classified Se r0.1mA tr 
3 groupes by forward current (Ir) range, enipVios 2kQ 
WHE Cm A) Leal n= = 500 
Classification: j= a + * 
Min. | Max. | E 
1$2091—BK 4 20 7, 7 tir 
1$2091—BL 16 80 
1$2091—W 60 240 
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FARRIBEE Ta ('C) 


YUAYLE YF 7 WIL —-FBRYAF—EK 182092 
SILICON EPITAXIAL PLANAR DIODE 


O—RR REA Unit in mm 


© General purpose Application for Detector and Rectifier 


° inte Ct : Vem=125V 
0 RSA N\A. : Co=0.7pF (Typ.) 
° MBO EV. ¢ trr=Ins (Typ.) 


EAH Maximum Ratings (Ta=25°C) 


Characteristic Symbol Rating Unit 
_ AOE Vem 125 V 
“wae to 
FISH Io 3 | mA 
SARIRS 0U0U™~*~*~<“‘«‘“(M*d 90 “mA 
the BY Pele 300 mA 
ee AMARE ze 150 ae: 
(RAEI BE Tees peiso- | 


JEDEC DO-35 
EIAJ SC-40 
TOSHIBA 1-2F 


SSA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition Min. | Typ. Max. Unit 

ULMER Ir Vr=100V oe =< 1.2 pA 
Teese | Tp — Vr=1.0V + AO ee — | mA. 
os Sen ae ee ee ee ee 
GME Fig.l | te | Ir=l0mA es ee ee eee 


Fig. 1 ATES RF TBUZEISIRR «=o ttre Test Circuit. 


; . tH FRI 
ATVB wie Tr 4 t— | le Output Waveform 
Input Waveform O.0luF  D.U.T osc. | 


eal NOE: = 
50ns 5 = = 500 
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LVUAYOE FFD 7IWLIL—-t+HBYAA—EK 182095A 
SILICON EPITAXIAL RLANAR DIODE ) 


Oral, 2), HRSA, BEREAyFUOR, AY kI4T7R Unit ia mm 
©) Communication and Industrial Applications, Ultra High Speed Switching 
Applications, Core Drive Applications 


© WEAR PED EE TV St Ve=1.1VCMax.) (Ip=200mA ) 


© FATA :P=350mW (Max.) 
WBA) Su : DO—701/4AD {KB 


e ii fal RE HIAY IN vo >trr=8ns (Max.) 
oA Ds Xv > Cr=2.5pF (Max.) 
e Hermetically Sealded Miniature Glass Package. 


c 
om 
aa 
ao 
= 
ye) 
ay 


BATH Maximum Ratings (Ta=25°C) Mane <f 
Characteristic | Symbol | Rating | Unit = 

Rye cs “Tm | 750. +| mA 
cpa ea a ee oe oe 

+ vie CH) ee ee Oe ie 

RASTER P 350 mW 

eS aia RE ee ie: 175 “Cc 

(RAPIER RE my tg = 654175: ae > ee 


Sate Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition in. . | Max. | 
ie —_ Ip=200mA (eee ee ee eee 
Es V3 NaN ge ee ae a a ee Ve7O 7 ded 
Pees ee estima 057 065 a 
SUC FE Vr Tn=5nA 7 | —| —| Vv 
- Vrn=50V =o) 001 oy — 
Ye He WE Ir Vr=50V ee act 10 wr 
Ta tsorC be 
Pig TVA Cr Mee = | 125 2.5 | pF 
pene!!! ee Tp = 200m A ee, 
ETE Bas ae |_Ri=100Q Fig. 1 _-| 6 8 | ns 
Fig. 1 33a ineeiyeeleli® tre Test Circuit 
DUT. 
ae Te Te = 200mA 


OluF #44—-F bs 
0.01u peter 


0 
O.1Ik 
. lees 902 
. 50ns 1 o0mA 
AT UNE TT 
Input Waveform 7 Output Waveform 
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suicos tuaxan bios =——s«d'S 2460, 182461, 182462, 132463 


O—-REA Unit in mm 


© Detector, protector and other general purpose applications 


° SitFE CH : Ve=300V (Max.) 182463 

e RR PEDS Vs: Vr=1V CMax.) dr=100mA) 

o NIBAVP\ Xv. : DO—7TOR1/4D (KBE 

e Hermetically Sealded Miniature Glass Package 


RAT Maximum Rating (Ta=25°C) 


Characteristic Symbol Rating Unit 
1$2460 70 


1S2461 120 
+ A SABA FE —_————| Vr» V 
1$2462 
1$2463 
182460 |. 
1$2461 
Ee ae eiebentenee! V 
Pe 182462 aes 
1$2463 | 
TOSHIBA 1-2F 
“A SARE He mA 
+ VEY C1) mA 
HA mW 
fea wee °C 


PRP TLE 


BSA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol Test condition Min. Typ. | Max. | Unit 
As AE Ve Ir=100mA — — 1 V 
1$2460 Vr=50V 
; 182461 Vr=100V 
WAH asaeeaaieane a | : = i 1.2| pA 
1$2462 Vr=200V 
| 182463 Vr=300V | 
oh f=1MHz 
MEO | Vin =2V rms Fig 1 ee ee ee 
TP ALB ont $3. VrR=0 _ 
Vint I eiveges | Cr f=1MHz | , 10 pF 
Fig. 1 36728 IEE » Test circuit 
= VoutC Vac) 
a/ 2 X VinCVrms) 
=35.3X VoutC Vac) C%) 
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1$2460, 182461, 182462, 182463 


(Aw) do UGH SAe 


Ta ¢C) 


ee 


pd a 


SP pO La 


IS2186 ae 


Unit in mm 


OUHF, VHF#R#FVEFa-tNyY FA4 9» FA 

© Band Switching Diode in UHF, VHF TV Tuner Applications 
oREBbEAV|\ySu./ Small Capacitance. 
e RELAY XU. Small Forward Resistance. 
e Ls AVIVA. Small Lead Inductance. 


ixAE Maximum Ratings (Ta=25°C) 


Characteristic = =| + Symbol | 
ee ac 
ig te | Io 1000S im A 
_ ee ALE OT; 150 Ze 
DRAFT Tste | —55~150 ge 


JEDEC DO-35 


EIAJ SC-40 | 
TOSHIBA 1-2F 


@Shoteee Electrical Characteristics (Ta=25°C) 


Characteristic _ | Symbol | Test condition 
UN: RU Ir Vr=15V nA 
AS FE Vr Ir=100mA V 
' eae Vr=10V 
—~ RE R 
FS Bs {Ee Eh a i : % /V 
Bye jet Ip= 10mA 
hese a f=100MHz 2 


= LACp _ <. Cp(5V)—Cp(20V) 
aN CV =  CotOv xis Oh 


“502 = 


182186 


f=100MHz __ 
Ta=25°C 


WAKE rr (9) 


0.5 0.6 0.7 0.8 0.91.0 1.1 1.21.3 1.4 
WEEE = Ve (V) 
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1$220~13261 SILICON JUNCTION ZENER DIODE 
Oils, mI, TARR OBE MAR 


© Communications, Controls, Measuring Instruments 


Unit 


in mm 


© Constant Voltage Regulators 


°TPATAA > P=1W 
ev. -RE : Vz=4.5V~150V CTyp.) 
© JAW BH 7c HAR cE OA {Lic bit 2. Provide High Reliability 
under the extremely Hard Condition. 
Be AcSE+¢§ Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating | Unit 
~ RRAGEVE -: re ee, ae 
ieee TATE T; _ 10 | °C 
ORAL Teh RE Dies —55~150 ac 


* ‘URE OUASLIM, = See Electrical Characteristics 


JIEDEC 


‘TOSHIBA, 3-7TH 


Typ. Iz, Max. | Ix(1) | Max. | Iu(2) | (mA) (mV/°C) ; CV) CHA) 

V mA | mA Q mA | Max. | Min. | Typ. | Max. | Max. | Max. 

1$220| 4.5 50 17 50 550 1 181 —3 | —1 1 2 |1 (Vr=0.5V) 

aaa 50 14 SOF 504 A is | —2/ oo | 2 24C ¢  ) 
“A1S222| 6.5 35 | 3.5 35 | 450 i). 4800: == 2 A 2 1 
“a 18223! 7.5 35 3 35 400 1 122 ae 3 5 2 1 
“A18224| 8.5 So. A a5) 400. | 108.) = a| 7 2 1 
182251 9.5 35 | 4 35 | 400 oa 2 a 5 9 9 1 
~ 18226{ 11 25 | 6.5 2 | 400 | 1 an oe ee 1 2 1 

~ 48227; 12 | 2 | 7.5 | 25 | 400 1 “ates B64. ag i 
18228] 13 25 9 25 | 400 | 1 70 | — 9 14 a 
418229] 14 | 95 | 11 | 25 | 400 1; 6 | — | 10 16 2 1 
18230} 15 | 25 | 13 ) 25 | 400 1) 6 |] — | wu 17 2 1 
18231; 16 | 17 | 20 17 | 400 | 1 57 | 12 19 | 
18282; 17 | 47 | 20 | 17 | 400 1 53 | — 13 | 21 2 1 

418233{ 1g | 17 | 20 ve 400"). 4 50 | 14 | 23 Q 1 
418234] 19 17 20 17 | 400 1 oe 15 24 | 2. 1 
15235} 20 17 20 sys 400 1 45 — 16 26 2 1 
a1S236; 22 | 42 | 30 2} 40) 1 ce oan eee ee: 2 1 
18237 | 12 500 1 ag.) ae 20 39 2 1 
“A 18238 12 500 1 36 —_ 21 34 2 i 
a 1S239 12 | 500] 1 a 23 36 | 1 
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Yat—itie Vz (V) 


1$262~1$303 


YU ALBEAREBESI4T—F 
SILICON JUNCTION ZENER DIODE 


OBE sig jBfS. tH, HRA 
© Constant Voltage Regulators Communications, Controls, Measuring Instru 
ments Applications 


e PTAIBR :P= 10W 
ev. t—BiE: Vz =4.5V~150V CTyp.) 
° JARRE OB RET BE OBYhic bik > #3. /Provide high Reliability 


under the extremely Hard Condition. » 


Aw +*S Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 
ABR * | ip 10 Ww 
eee ti—<iséi‘*L*SCiSTG 150 mo 2e 
RAPE Tete —55~150 | °C 


erent 


PAY + BR 
* 100x100x2mm Alfred A] (Heat Sink). 
RFE OIBSIR, 


* ok See Electrical Characteristics. 


JEDEC soe 
EIAJ as 
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Unit in mm 
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0275.GA~02724A (IS2111A~1S21230) (ME CO 


O:8fs, tal, aA OrBhtlaA O#EBEA 
©Communications, Controls Measuring Instruments Applications CReference 
voltage Applications. 


© Ae ~P=250mW 
oP Utib et: 45 %/Nominal Voltage Tolerance 
:about+ 5% 


eHIBAVYL Sv. : DO-7OK)' LOBE CT,  Hermetically Sealded 
Miniature Glass Package 
o7FvV-F{hic Ls SEER CT, / High Reliability 


ATA Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating Unit 
ARH P | 250 mw 
4 A URRP AEA # i/o ” Peont 1250 mW 
BKYAY eo dL ae” a ae | 
Sey isa : T; 175 eC 1 JEDEC DO-35 
(RETR RE | ae Leswi7 | °C EIAJ SC-40 


TOSHIBA led a 


* IsecO-<pAv—-veh Ct,“ Allowable Peak Power for Surge Pulse of 1 Second 
et 02Z5.6A~02Z18AIL MNCS £5, HYG SS EIA] BSH 182111A~1S 
2123A RAL CBOETA, BCIKOL CHARAN TROET, 
Bl 25.6 GRfa~— 7) 
Identification mei : 02Z5.6A is marked as Z5.6 
wee TESMHTERE DAS 


See Electrical Characteristics. 


SS SAyeeME Electrical Characteristics (Ta=25°C) 


Characteristic Y 2p BE BY FH Ta BE FRA 5 | ees | BOGE? 


Ke |= FE 
Ww “4{ Symbol {| Vs +4|| ra¥¥¥R Fee Toe 
irl. OMI ie eae tas Wee aaa Q Ya | mA _ 
| _ Limit | Min. | | Typ. | Max. | Typ. | Max. 1 1 Vv) "Max 
02Z5.6A (1S2111A) | 5.3 5.6 | 6.0 ri 30 | 0.032 | 0.050 | 10 1 2 42 
0226.24 GS2112A) _ om 62 |.6.6 | 6 |: 96 | 0.049 | 0.060 4: 10 1 3 38 
02Z6.8A (182113A) | 6.4 6.8 | 7.2 7 | 15 | 0.048 | 0.065 ae ie On ee ae ae 
02Z7.5A (1$2114A) | 7.1 76° 78 g | 15 | 0.055 | 0.070 8 1 a 
02Z8.2A (182115A) | 7.7 | 8.2 | 8.7. | 10 20 | 0.060 | 0.077 g 1 6.5) 28 
02Z9.1A (1S2116A) | 8.6 | 9.1 | 9.6 15 | 30 «| 0.065 | 0.081 6 0.51 7 26 
~ 02Z10A (182117A) | 9.4 | 10 | 10.6 | 18 | 35 | 0.070 | 0.085 6 G51 38 23 
O2Z11A CS2118A) {10.4 | 11 |i.6e | 22 | 40 |0.074 0.088 | 6 | O58} 8.5] 21 
02Z12A (1S2119A) |11.4 | 12 |12.6 | 27 | 50 |0.077 |0.090 | 5 05} 9 | 19 
02Z13A C1S2120A) | 12.4 | 13 [14.1 | 32 | 60 | 0.080 | 0.092 | 5 0.5; 10 | 17 
_02Z15A CS2121A) | 13.9 | 15 | 15.6 a6. (| 70 | 0,084 100006.) 5 4 0:81 41 |: 45 
O2Z16A (182122A) | 15.4 | 16 [17.1 | 46 90 | 0.087 | 0.097 25) 0.5) 12 14 
 02Z18A \ (1S2123A) ] 16.9 | 18 | 19.1 5A 100 | 0.092 | 0.099 3.5 0.5) 14 12 
022244 +} 99.7 .| 24 | 25.9 70 | 200 | 0.092 | 0.110 2.5| 0.5| 18 | 9 


eee IGA f=1kHz. 
Test Frequency f=1kHz. 
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SILIGON DIFFUSED JUNCTION ZENER. DIODE IZ11, 1212, 1224 


OiBfZ, whl 2) aT All FA OBE tlt FA Unit in mm 


© Communications, Controls, Measuring Instruments Applications 


© Constant Voltage Regulators. 


° PAH : P=1W 

07 2+ BE : Vr=11,12,24V 

e ARP O DT OBE bit % #3, /Provide High Reliability 
under the extremly Hard Condition. 

oh? YE Cibo Cis 0 Ke Sl Lic < Chimie CT. “No Con- 
sideration necessary for insulation because of being enveloped 


Cathode 
in Epoxide Resin. 


26 Min—-+=-6.0 0.1 


feket% Maximum Ratings (Ta=25°C) 


~ Characteristic | Symbol | Rating =| Unit 
ee ee en De cd —— 
SpA P 1 vw JEDEC DO-15 
_ Beer BIE = —_ ae 


* FSU PE DIAS, 


See Electrical Characteristics 


Sang Electrical Characteristics (Ta=25°C) 


Characteristic 


je & Symbol Vz rd Iz Izu VF Ira 
_2 | mi | Ze. 
1Z11 oo.) Wt. aga | 36, |. 10 gs {| 7] a \* “Op: . 
1Z12 10.8 | 12 | 13.2 | 30 | 10 go | 8 — 2 | 0.2 
~1Z24 21.6 | 24 | 26.4 | 30 | 10 38 —iee 2°) 0,2: 


* VzO2°"A Be +10% Ct. “Permissible Zener Voltage+10%. 
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182494 
YUALISL—-THEEAREE BES 4 4—F 
182 452 y 182453, SILICON PLANAR TEMPERATURE COMPENSATED ZENER DIODECTENTATIVE) 


Osta ORZBEA OSE rlas 
C) Communications, Controls Measuring Instruments Applications 


© Reference Voltage Applications 


Unit in mm 


° FD Ru ah CRMIMKIE CH Stable and long life 

o REBAR Cpu 2 [rz] =0.002%/° C (Max.) (182454) / Excel- 
lent Temperature Coefficient over wide Temperature Range. 

° HV ERRHLASSER ep > 1 ra=15Q (Max.) 

° AR DAA iru. 


RAH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
AHA Be 20 | mw 
PEGE | T; 150 f °c 

PRE Tee _=ss~150 | C 
| 


wh (6 Th RE 


SMA Electrical Characteristics (Ta=25°C) 


Ta=—25~75°C eam eamtoeK 


Characteristic = | Test condition | Min. | Typ. | Max. | Unit 
Y + BEE Iz=10mA | 6.0 | 6.35 | 70/1 V 
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OR RRB a—t, ARR TUE, 3 Hie FA Unit in mm 
© Suitable for Radio Tunner, Multiplier and Oscillator. 
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3 SILICON EPITAXIAL PLANAR VARIABLE CAPACITANCE DIODE 


0 is Be Ore Unit in mm 
© FM AFC Applications 
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SILICON EPITAXIAL PLANAR VARIABLE CAPACITANCE DIODECTENTATIVE) 


OUHF, VHFRAFCH 
© UHF, VHF AFC Applications Unit in mm 
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SILICON EPITAXIAL PLANAR VARIABLE CAPACITANCE DIODECTENTATIVE) 


OFMS(2RAFCRH 
© AFC Diode for FM Receiver 


Unit in mm 


QV >:Q=70 (Min.) (f=50MHz) 
ee yiaV|y&uU. > Ip=100nA (Max.) (Vr=4V) 
o WEBS |\EU ce : DO—35T ype 


Kee jMaximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 

eR ieusk-faw Vr 15 V 
eemee |T  °&| wo | °c | 
“petri ia eee 


JEDEC DO-35 
EIAJ SC-40 


TOSHIBA 1-2F 


SARE Electrical Characteristics (Ta=25°C) 


Characteristic | Test condition in. | Max. | Unit 
we 0t~—<“‘i‘is‘“‘ésdCOdRSCS “Ve=4VO a a ee ee ee 
RA - KR 000C™”™~<“—~sSSCs—~<“<«tsté‘YSC=4Vzxf=1MHz———tC<CS*‘i‘aCSLC | Op 
mm eK otto | 6 fc00 fC 
Q.- Qs | Vr=4V,f=50MHz i (tstéistsCi‘it fC — | 


ees Cy (@Vn=2V, f=1MHz) —Cp(@Ver=4V, f=1MHz) 
a Cyo(@Vr=4V, f=1MHz) 


= 919 == 


182236 


Q-f 


1000 ee 
bet eae spe at ee i ep i VR 


| Ta=25C 


eet my 
iS ae) ne RL 9 |< 
ie 2 ee ee ee 

Ta=25°CT7] 


wi 
VA 
et 


¥AA—-KEEB Co (pF) 


A 
aaee ae 
i 
ed ae 
Cl al el cae ome 


; mmmsas 
ETaieias 
pt titi 
a a 


1.06 


aaa ae 
o~ See ea 
fu eae eae 
= 1.04 a 
PS) 500 Bei 
Ro, he 
neal oe 
eeeeee “TT 
“~ 1.02 . 
oe ol 
r : aii 
* 
= : 
Ae) y . 
er) a se aa es ae 
Peete Eee om eee nail 
Pe irae PF aa ee = oe 
me epee kod os ine oe Ce 
~20 0 20 40 60 80 | oe en ee Ee 
peAeRIaRE T) (°C) 0.1 0.3 0.5 1 8° 5 10 
wee Ver (V) 


AFC Ke] AFC Circuit Exsample. 
Fig. 1 DAFC#HIMBHIC ED Fig.2 OAFCHPEY ES 


Fig.2 AFC #1 AFC Characteristics Fig.l ARR aletE AFCHABE HE) 
aan Discriminator Characteristics 


| _ Vec= 5 5V 
_7pFe= 3300 MIX 159036 S10K0 


oe, 7 2 
cy 10pF; a 100kQ AFC 


AFC 
2.7kO 10k2 yor TAGE 


F 
0.04uF 


10p 


NR WAPA 


~ Beaks ++ 
ae ter EB 04 EEC SE 
i oh eye oy ths bot 
Ow RRR ERR NELEeREeR AES 
ae oH | Ae eee be oe eae 
RERee Teak 
—~0.4 aa 
—0.8, 1 | 


—0.8 —0.6 —0.4 —0.2 0 0.2 0.4 ° #&0.6 


YA 7 NRE (MHz) 
74 7 VBR (MHz) Frequency on Dial Scale 
frequency on the dial scale 


YUAYVEe SEA sA-TRBAY I A—F 1S] AA 
SILICON ALLOY JUNCTION METER PROTECTION DIODE 
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© Meter Protection Application 
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Protection for a Meter 

To protect a meter movement from burning by excess current, an element which has a characteristic of sudden current 

increase when the impressed voltage to the element exceeds a certain value, has to be connected in parallel with the meter 

so that the excess current may bypass through it. 

Toshiba Diode 1S144 has a logarithmic increase characteristic in forward current against forward voltage (see Fig )), 
so it is recommended as a meter protection parallel element. 
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SILICON PLANAR TRIGGER DIODE 
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© Thyristor Triac Triggering 
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SILICON EPITAXIAL PLANAR SCHOTTKY BARRIER MIXER DIODE 
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SILICON EPITAXIAL SCHOTTKY BARRIER MIXER DIODE 
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© UHF Mixer Application 
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CaP LIGHT-EMIPTING DIODE TLR101 
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© Panel Circuit Indicator and Logic Circuit Condition Indicator 
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e Red Opaque Lens Provides Excellent Wide Viewing Angle. 
e Fast Response Time, Capable of Pulse Operation. 
e High Reliability and Long Life. 


e Miniature Package. 
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TLR102 GaP LIGHT-EMETTING DIODE 


OXARACRE SU REAR ARA 


O©OPanel Circuit Indicator and Logic Circuit Condition Indicator. 
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e Low Drive Power, High Brightness Visible Red Light Emission. 
e Red Opaque Lens Provides Excellent Wide Viewing Angle. 
«Fast Response Time, Capable of Pulse Operation. 


e Miniature Package. 
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e Low Drive Power, High Brightness Visible Red Light Emission. 

e Red Clear Plastic Lens Provides an Excellent on-off Contrast 
Ratio. 

e Fast Response Time, Capable of Pulse Operation. 
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© USO, 787 ARDLE, ADC L SBRASATAE CT, 
e Low Drive Power. High Brightness Visible Red Light Emission. 
e Red Opaque Package Provides an Excellent Wide Viewing Angle. 
«Fast Response Time, Capable of Pulse Operation. 
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GaP LIGHT-EMITTING DIODE DISPLAY(TENTATIVE) 
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'OSeven Numeric Display with Decimal DISPLAY (TENTATIVE) 
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e High Efficiency Electro Luminescene from GaP Diodes Which Emit 
Red Light in all Directions, Provides High Brightness and Low 


Power Requirements. 


e Operates with Standard TTL, DTL IC by Same Power Supply. 
e Fast Responce-Suitable for Time-Shared Operation. 


BATE + Maximum Ratings (Ta=25°C) 


. Anode F 
. Anode E | 
. Anode D 9. Anode B } 


. Common 10. Common | 


Unit in mm‘ 
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. Anode A Pin 6. Anode C 


7. Dp Anode 
8. Anode G 


Cathode Cathode 
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Characteristic | Symbol | Rating | Unit 
EUR /seg _ Ip 20 mA 
eve | Ve 3 V 
PAIK “| Pp 400 mW 
Le AE | oa 80 i ao 
(RATES ned ea ~ =30~100 6 
ee i Characteristics (Ta=25°C) 
Characteristic Test condition 
NEB AE(1) Vr(1) Ip=25mA (Note 1 
WE FE(2) V2) | Ir=5mA 
REE | Ir Ve=3V 
SEH Po Ir=5mA 
“EE (Note 2) B Ip=5mA 
eee OO”~*~*~‘“‘;é‘~rSCS*~‘<t«‘*Y:SCd = 210M AC™” 
AAD PE ”:*«*dY'tCi Ip=10mA 
ia aA wee “Zero Bias | 


Note 1. -%7 Al# lms, 72-74 bE 3%LNF 


Pulse Width lms, Duty Ratio <3% 
“PRY b RO BV AAI tlt SE 


Brightness is Measured at the Center of the Segment or Decimal Point for a Small Size. 
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. | GaP LIGHT EMITTING DIODE DISPLAY CTENTATIVE) 


OO) AFT v6 7 x ~ bRFRREB Unit in mm 


OSeven Segment Numeric Display with Decimal Point 
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e High Efficiency Electro Luminescence from GaP Diodes Which 
Emit Red Light in all Directions, Provides High Brightness and 
Low Power Requirements, 
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. Anode A Pin 6. Anode C 


e Operates with Standard TTL, DTL IC by Same Power Supply. - Anode F z ae 
e Fast Response-Suitable for Time-Shared Operation. : 9. Anode B 


10. Common 
Cathode 


fA Maximum Ratings (Ta=25°C) 


Tee 
12346789 
Characteristic | | Symbol | Rating | Unit 
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En Epita VR 3 V 
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PRAP TE xs —30~100 2C 


He ME Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition 
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Brightness is Measured at the Center of the Segment or Decimal Point for a Small Size, 
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e High Efficency Electro Luminescence from GaP Diodes which 
Emit Red Light in all Directions, Provides High Brightness and 
Low Power Requirements. 
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e Operates with Standard TTL, DTL IC by Same Power Supply. pate ed mn 
«Fast Responce-Suitable for Time-Shared Operation. oe ee 
. Common - 40. 
RAH Maximum Ratings (Ta=25°C) ——— 
Characteristic | Symbol | Rating | Unit 
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He tt Characteristics (Ta=25°C) 
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Brightness is Measured at the Center of the Segment or Decimal Point for a Small Size. 
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GaP LIGHT EMITTING DIODE DISPLAY 
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 eHigh Efficency Electro Luminescence from GaP Diodes Which 
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. Cathode A Pin 6. Dp Cathode 


Emit Red Light in all Directions Provides High Brightness and 
Low Power Requirements. 
e Operates with Standard TTL, DTL IC by Same Power Supply. 


SAH Maximum Ratings (Ta=25°C) oi 
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#4 wt Characteristics (Ta=25°C) 
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Brightness is Measured at ‘the Center of the Segment or Decimal Point for a Small Size. 
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OCircuit Connection 


Unit in mm 


o BRAK SV. 2 Ic/Ip=0.2 (Typical) 
(Vor=10V, Ir=10mA) 

© F556, SEO HITED SEY. 

eA VEWABZXK : Ir Max.=60mA (DC) 
Irp Max.=1A (Pulse) 

e Very High Transfer Current Ratio. 

e High Isolation Resistance. 


fer es Maximum Ratings (Ta=25°C) 
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Se Snote: Electrical Characteristics (Ta=25°C) 
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free Transfer Characteristics (Ta=25°C) 


Characteristic Test condition 
BE PRR BR Vocr=10V, Ir=10mA 


ecommerce nen 
etna nena errnnshemnn sa tteertenenncteneernaneantsieitnentnentserressssaneanpmmareancnmennsserasennacsnamamnemas | eenteeerenimen— stsensurtnenemyn sentemmneprmarestiramewinn | een rn nnd net tener em 


His (LED-DETEC.) Cs V=0, f=1MHz 


| Symbol 


eset HE CLED-DETEC.) BVs 
Wainy, CLED-DETEC.) 
i_E » Refi] 
ac FD Reha) 


R. H.=40~60% 
R. H.=40~60% 
Vozr=30V, Rn=1kQ,Ilr=10mA 
| Vozr=30V, RLr=1kQ,Ir=10mA 


STE Ic (mA) 


FA 


Zi 


IN 


Rees 
eee 


ees 
Soc 
CAE 
ace 
ake 
eae 
aie 


w 
Ieee 


iy 
pales 


Eales 
phere | Wood 
| |i ti 


aces 
ee ee 
Bip 
See ee 


a 0 

Ce per 
eucieaeleses 
CT fiessna I 
fees 


14 16 


N | 
ey 


Bye 


i a Fe 
4 6 10 


AVIX+Riy THRE Vee (V) 


—~ 549 — 


MOB Ic (mA) 


TLPSO1 


Ic-Ir 


10 
za a OT 
eaeeae v/s 
el cA 


Ateaee 
A a a 
a 
oe a ye eli 
ial 1) (ales a 


fe 1), 

Poeee) dane seme 
Soap  duueeeaeees 
POY 
a 


play 

Cae eee 

0 4 8 12 16 20 24 28 32 
Addie Te (mA) 


F4ADIATY—-3AZY 
DISK TYPE THERMISTOR 
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© Transistor Circuit Temperature Compensation _ 
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Heating Disk Type Thermistor | : 
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D(Max) | wu |. 8 13 13 8 
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Resistance Variation by Self Heating—less than 2% 


fe Saget Electrical Characteristics (Ta=25°C) 


Chacacterict: Symbol eee Unit 
aracteristic mbDo Ra ET aT TR aaa ES ni 
" D21A | D22A | D33A | D4IA | Dé6lA | DIA 

“Se |p. ~ barnes | 2500. [| .nF15 | woFIb Io ounces | 

_ Resistance (Ta=25°C) Ros NE at PSOE BO OBOE tO tO | ee Oe 
eve Ta PE = 3150 3250 3000 3300 3300 3150 ae 
Material Constant +200 +300 +300 + 200 +200 +200 
EL AL ERB 3 
Heat Dissipation Constant |_* eee Se a os 2 ES 

TRE GABE gy |—3.8~ OL 8.B~Y OI BL0~ BLED BLK BBN 
Temperature Coefficient a(—B/T) —3.8 —4.0) meee! —3.9 —3.9 —3.8 70 


== 550 — 


D21A, 022A, D33A 
D41A, DG1A, DSTA 


V opr-l 


25°C 


Ta 


30 
eer ae ee ee 


WE AIT 


3 al Ss MRS "A A 
Pe ee et pe 
0B) OE eee pr 
ity | Se 
PIP PONY \ NTT Tle 
a ae 


HiT AL AANTEN 


NN 


us 

i | 

A | 

ry 

a 

MeN 

iri i crt CN PN 

cei 

ee 
SoS iT) on or oon | 
= 


(O) SY Mest 


vit I an 


Ww, 
Ly 
PUN 


rime Ta re 


— 551 — 


Unit in mm 


LY NV ERRERBANUAY 


SILICON DIFFUSED JUNCTION VARISTOR 


M8513A-0 
Ome ON TARE(LA 


XPIN DET 


.. f = awe, 
Pee REI 


UINOGe | 
| = 
Pei ee ae 
PEP le 
Preivtiet Le ow 
Leese ecee se 
ra S 
ne eae ane 
Rin ic k ioe ad 
f | oS 
Pee 
ee ae 
oe ie eee 
a Pema 
Caesar cene 
Peon fees 
ro B a 
oo Se iia 
al? |° 4 nx 
a 
eS 
3 = = = 


fr, 
NR 
a 


TOSHIBA 
Typ. 
0.65 


Vr-T, 
JXPRIBFE Ta (‘C) 


Unit 
V 


—20 


(AW) 3A HEY 


Rating 
5 
150 
50 
125 
—55~+150 
Test condition 


IimA 


— 


25°C) 
3mA 


Vr=5V 


Ip 


Tone 
TEN OC 
AS 1 T 
CCS 
CCE ST 
CCC. 
111 ST 
HS 
CSS 
EPS 
STC tr rs 
eT ens 
ECC) 
Po Te 
uw isp) mo . o 


(V4) <I See 


Ip 


25°C) 


Symbol 
Ver 
Ir 
AVr 


| 


| Symbol | 


Ir—Vr 


—) 


Characteristic 


SAH Electrical Characteristics (Ta 
Characteristic 


BATH Maximum Ratings (Ta 


MER res FE in, BE PRL 


S 
ma 
= 
eS 
ne 
» 


HH § 
73 Ex) Ga | @ 
iS muy 
‘al Er 


NE AE 
pus RI 


© Temperature Compensation Applications 


© Bias Compensation Applications 


900 


WARE «Ve (V) 


YY AYEREABNYU AY : S301 6 R 
SILICON DIFFUSED JUNCTION VARISTOR ‘i 


OES Unit in mm 
ONATAREILA 


© Temperature compensation Appplications 


.© Bias Compensation Applications 
: NB =247CH, “Mini Type 
e EE EO -S FY EAD FOV, 


Eki +e Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating Unit 
vee Vr 3 vo 
at A SAME HE Tr 150 mA 
FIRB Irav 50 mA 
eA HLBE T; 125 L 6S 
(RAPT BE aT sts —55~125 76 


TOSHIBA 1-3p 


SAA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition | Min. | Typ. | Max. | Unit 
NES He Ve Ir=3mA 0.645 V 
or a Dit i Vr=3V 10 pA 


WEES ein ERB Ir=3mA 


Ip-Vr Vr-Ta 
100 === 
a 
50 Savoie 
2 i 
Rees eee 
ALLL 
======>2e55= e 
Pe es A bs 
= hao PEE 3 
tL See el 
ke Wa by? 
eA : 
1 ea EF Aa bcd Diet ee Ses BE 
fo) eee 
0 EE 
ee EECEECEEEE 
02 ab Me 
900 600 700 800 60 
WEE Ve (mV) APA Ta (‘C) 


—503°> 


2S8C1 193 2SC1 736 YY AY NPNEES#L 7 LIL —-FBV A DORR SL URY 
7 ‘SILION NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OUHF~CNy RHE OUHF~CNL FREER «ELH 

Omi ZA yFVAB | Industrial. epple amos 

© UHF~C Band Low Noise Amplifier, Oscillator enone and High pee a 
Spead Switching 

¢Gpe=7.0dB (f=4GHz) (2SC1236) 

5.5dB (f=4GHz) (28C1193) 

e NF=5.0dB (@=4GHz) (2SC1236) 

6.5dB (f=4GHz) (2SC1193) 


° fp =6.5GHz (25C1236) 
| 4.5GHz (2SC1193) 
BAEK Maximum Ratings (Ta=25°C) 
Characteristic | | Symbol | | Rating | Unit 
aU oR +N AREBFE Voso | 20 | V 
eet eee V cEO 15 V 
eS ay re A AE VeEso 2:0 vo” 1. Base 
ae BBY Ic mA | ee 
=i y FT oo ee mA 
2U7 RB mw” 
zz: Bri Tint SE T; 6 TOSHIBA _2-6D 


| | Vor=10V, Io=SmA, f=2GHz |Geapee—|—_—_| 3:9 | | ap 
Mee Tae Fig. 1 Pe es i 2SC1236 oe 60a > 
Vor=10V, Ic=1l0mA, f=2GHz | 2901286 | | 12-0 | Op 
EDRVG Fig. 1 Gyo =, es 0 
ie . - 7 . | 6.0 7.0 | — 
rte eee et A. i ees ek 2 —inmA.)0)0.™~é~ em 6.5 : - 
bkFYVY gs JBC * fr Vce=10V, Ic=10mA POCClig = ge GHz 
im a ee a Pes: 2SC1236 | — | 11.0.7 — 
"SRK SUR RRNEL Emax Voe=10V, To=10mA ni OSCMOS I OO ee 


Ss Sayiet: Electrical Characteristics (Ta=25°C) 


Characteristic _ | Test condition ; 
2VIR UL ewe Toso Vor=10V, Iz=0 __ es ee. Oued | nA 
8 » & Le by eit Teso Ves=1.0V, Ic=0 > _ 1.0 / : at . 
[ERED Eiie ices | | | bre Vor=10V, Ic=10mA 20 | ~~ 70 aaa | = 
aUDR HDS Sik : | Co | Vcosp=10V, Ic=0 . : oe aes ; 10 | pF 
eters eee "Se Cre Ves=10V,Iz=0 = 0.3 | — | pF 


* fr (hk 2GHz DSF A-—KFLOKDREOTT, 
f is calculated from S-Parameter at 2GHz. | 

* « Cre tt Boonton Electronics Corp # 75D Direct Capacitance Bridge Wk > T= Cie, 
Cre is measured by 3terminal method with Boonton Electronics Corp: 75D Direct Capacitance Bridge. 


zk S28 a ao & FEE i Reterence Plane 
S-Parameter Reference Plane 
eek & PURO CS SRG RIB FZ HCOOH) Base c= Sey ore 
1 { 
tha U7 RBwRDIOMA ORF 5bdBm PEA) ET, 
: : : Q 3 
Saturation output power (at 1dB gain compression E ! 
pl 6.5mm 
Point) is more than 5dBm at Ip=l10mA, Emitter 


ee se 


2801193, 2861236 


Fig.1 FERAL LOB DAME T ey PRAT TFS 
Noise Figure and Power Gain Test Set Block Diagram. 


43-5 UR PAFIP 
Signal 
Source 

APT+ MAPA PNG APR RIT 

CaS Fars LAYER F4- Fae 


Detector 


Ae ae 


Bias Tee Bias Tee Stub Tuner {solator 


1048 
rey F 


Mev NFA OPP YP SRR ODE RETR AT 


Low Noise 
TWT 


10dB Pad Filter 


Ji WB FE Th ae 


Local 
Oscillator 


28C1236 fr-Ic 2SC1236 S2i-Ic 


aN 


a ie Noe 


boy YY a VBR fr (GHz) 
Hi RETF Sp (4B) 


aV7 98H Ic (mA) IV7 7H Ic (mA) 
28C1236 NF-Ic 


Mewetew NF (dB) 


BNF Goe (dB) x 


IAVUI7SRIHE Ic (mA) © 


2801193, 2801236 


2SC1236 NF-f 


2SC1236 Gpe-f 


10.0 


oe 


CN 


Seen eee “i 


ie Me let ged eee alc 
COO EEE 


-_ AN 


o 
re 


(GP) 9 


eat 


COTTA 
Trane reatirai 


BE 


f (GHz) 


ll we & 


we Be f£ (GHz) 


28C1193 Gpe-Ic 


i 


ae 
= 
3 


2801193 NF-Ic 


20.0 


BEERS HL 
CCC ee 


TTT NTT TTT 


° o —) 
in 
wr 


(qP) “) #HikGh 


IU27 SRR Ic (mA) 


2801193 NF-£ 


Ic (mA) 


28C1193 Gpo-f 


Tu, 


2IU7S Hi 


(ap) 5 


REEL Same. 


is 


eae a ei 
SUnSanReUEaE 


Bh ik Be 


Se tEee 
LOL ie i 


“i wk fe £ (GHz) 


K] w Be £ (GHz) 


— 556 — 


2801193, 2801236 


ia Au 


— 557 — 


9S01200- LW AYNPNIE SY pWIL—-FBTA DORR IL YAY 
: | ww SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OQUHF~S\> EAE OUHF~ SN > RRR -_ iE 3 
© UHF~S Band power Amplifier Applications 7 | a 


. Unit. in’ mm 


© UHF~S Band Oscillator Applications 


~~-12.76 £0.2 


SHVERRECAUIS Ihe DEEL 9. / Stable operation, High collector 
_ Efficiency | 
tte Joye ae x yy, / High Oscillation Power 
o (FURRIGN as 2 ERA LC ES, # Coaxial type Envelope. 


BAH Maximum. Ratings (Ta= 25° °c) 


ae 
aV7R+ mi y FHS os - Vcro 20 Vo 
niys- SARE. Vino 3.5 vo 
aU Ret Ic 180 mA 
U2 BAB | Po=25°C |] Po | 2.5 WwW ‘L. Eniter 
cee Ss a . T; 175 °C 3. Collector 


EIAJ cae 
TOSHIBA 2—-3B 


md 4 FE Microwave Characteristics 


| 
Bla a ee |  Vor=18V, Pi=0.4W, f=2GHz - a ee ree 
ae 2h | | 2 Fig. 1 a ee = % 


IUaAR Le Breit a. Icgo Voes=20V, Iz=0 — |. — 1.0 pA 
= iy X Leb Rut Ippo Vin=2V, Ic=0 | = 10 | vA 
aU9Kk-R-AHBE Veso | Io=imA,. ln=0 _ a6 | = V 
2U7R +m 3 y REVEL Voro Io=10mA, Ip=0 20 == V 
=m iy +N ARSE Veso | Ip=0.lmA,Ic=0 | 35 | — | — | V- 
meen | hee | Ven=5V,Ic=100mA | | | : 
apo RH PAE TCs ~ Vop=18V, Ip=0, £=1MHz — | 93) 35 | pF 


— 998 — 


hye Pp. (WwW) 


Hath P, (W) 


Rig. 1 Re Hee 
Output Power Test Setup 


Power meter 


i TP tae Pa tar Air 
Directional Directional 


coupler coupler 


2861200 


+Vcc 
O 


St 
nd) 


AEA P; (mW) 


iy YFEM 
Common Emitter 


n (%) 


AV? FRR 


559 — 


HABA P, (W) 


Te 
SeReEr ane 


| oe 


JUIH+>UDSy SEV Ver (V) 
AWA -E-FUR 


Input and Output Impedance 


j50 = 3 y RB 
| CIIA 
~ Common Emitter, 
C-Class 
~~ Vor=18V 
Po : Si AGAR 
Saturated 
— «*Unit:Q 


2801200 


Cov-Vcs 
“EEE 
REEEEEEEEEE EEE 
Oe let ea 
. (PRET 
fx 
- ECE 
2 \ - 
§ERCEEEEEE eee 
ty 
ns JEP NSE eee ae 
EROS 
. CCAS EEE 
> Si a 
ae PACE Pee 
REECE EEE 
EEE 
EEEEEEEEE CEE 
Pei oe ee eee oa 
oH EE HH ee heh ee 
0 10 20 30 40 50 
IVIY*N—ARMRE Ves (V) 


1. 2GHz bez 


2GHz Amplifier | 


a 


(mm) 


$00 


loony Sco 


= 
PS 
ee 


1. 2SC 1200 

2. BeO washer 

3. Input Line Fig (b) | 

4, Output Line Fig (c) 

Li,Le; 37mm 0.2mm¢ Ni wire 


ah 
+ 


(b) 


°+Veo 
ies HS 


Posc, 7-f 


Nd 


Q Aes y 3 
My 4+ 
-_ 700 A J i ca NeAG 30 ¥ 
% ViIALI tN s 
: 4-H EEN) | 
s UACCEEEETEEEAY 
g EET, * 
= i LOCI. 
He 6) HEA 
FH 
soo | | | aaeae aon 20 
1.8 1.9 2.0 2.1 
wee £ (GHz) 


C; 1000 pF Feed throgh capacitor 


— 560 — 


REE ER CA TFA) 
ASO for Forward Bias Operation (A-Class) 


3U7 x9 Ic (mA) 


oe ae are y SRB Vee (V) 
ava + N—A2RBE Ves (V) 


2. 2.0GHz ERIK 
2.0GHz Oscillator 


Ver 


350 144W 1kO 4W 


i 


Li,L2: 37mm 0.2mm¢ Ni Wire 
C,,C,:1000pF Feed Through Capacitor 
C;3,C,:0.6~6pF Glass Trimmer 


\LVUIYNPNUIE YF 7 WILT POR RIUYAY S1003A 
| SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OV{J7ORSHARA 8 OVHF, UHFSCATVA (LER 
© Microwave High Power Amplifier Applications Industrial Applications 
© VHF, UHF Band CATV Applications Oe AS, aim 


BATH Maximun Ratings (Ta=25°C) 


Characteristic | Symbol __ Characteristic —«||_~‘Symbol_ | Rating | Unit Rating — Unit | 

Ng toov 

AVI HR +08 y SEH: _ Veceo Vv 

au ee ye oe Vv 
sl. ee ke ee ee ee 

Te=25°C 

eae a= 25°C oe " 

oe ETRE ees a: 175 ee a 


greenies sear 2 eco re tee = etn epee en ayn NS en ne nnn areas t 


(fF TE = —65~175 | °C 


Se AANHt Electrical Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition 

8? 2 Le CHE |) Tepo dL cp =20V, Ig=0 ae eae Oe. 
ml y Xe WERE | Trzo | Vi Vis=2V, Ic=0 — — Dl - i a 
em | nee | Vor=5V, Io=50mA ss] | | 80 
aD AB Cop Voes=18V, In=0 — 2.2 3.0 | pF 
bY LY 9 VRE fy Vos=18V, Ic=50mA ss 3 | — | GHz 
HH 9 ea | Vee=18V, Pi=0.3w, fa1GH, | 29 | BP | = |W 
2 UD RRR a | 40 | 53 a ie 7, 


Ely XR 
Common Emitter 


nly THe 


Common Emitter 


ip aa 


Ace eee 
ae 
(W) 


= 1.0 
e | ns 
ise 


gee £ (GHz) _ | | RDI P, (W) 


== 561 -= 


S1003A 


(mgP) od ROH 


te Seles 

Ell delet eels 
es See 
pt tt tT TK k 


CHER 
,ttny Seeeee 


aL 


i 
N 


(ap) 2s| Sik (6 By ot 


ANI P; (dBm) 


ja) =f (MHz) 


Ic-VaeE 


Ic-Vcr 


(ym) oY 


(ya 


160 
120 


x 
fe 
| | leo 
pat = 
pee a eet | 
Poe iokae| aes 
oe ae ee Ee ee eye 
ee oleae ge el ane 
Pease eee eee 
pie che A ole lobes dedeaes 
ite ae 
Hable dl LS sll Calilea choke |= 
ase eal eb te ee Lee 
MER EE RES RARER SEER 
S St a 
I Rice Wade sled aes leopee de 
URE a ee hie See ee eee 
lied al call ll dle ees adil 4 
SSRSeeee Rees _I- 


n 


1.0 


WEE ZAC 


YY MBs e41c 


Vez (V) 


y FE 


hrr-Ic 


“TU TTT 


~ 
= 
~ 


AV7AY+-=z 


ee ee eae 
im = 
= 

rt 

I 


INE 


(49) °) BSL 4 Z416 


ii tT 
eT 


a 


100 
50 


344 BREUER Al 


Ves (V) 


sto ike 


IVISBH Ic (mA) 


YUIYNPNIC OFS 7 LIL —-FBVA TOR RIYYUAY $1010 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR u 


OUHFREREAISIEA OBEAI»y FUR fs LA 
© UHF Band Low Noise Amplifier Applications Industrial Applications 


Unit in mm 


© High Speed Switching Applications 


¢ NF=1.2dB(f=500MHz) 
e fy =4.5GHz 


RATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 

ave -ZzNBE  t*é“‘i«‘“‘]‘C~S~é<“‘l;*é‘<‘éiltté<«é‘dYS*é‘<‘iéi*;‘:;” 

ava~kRowi y &BEE V cEO 20 Vy ——_ 

ai yKN-ABBE Vero 3.0 V 

3UP KBE Ic 30 mA 

a7 RBA Pc 175 mW a 
“eee oe sean 
_ PRE _ Tae =85~175 Do 


EIAJ TC-7,- TB-9C 


TOSHIBA = 2-5C 


V4 DARE Microwave Characteristics 


Characteristic _ | Symbol — Test condition 
eae. a Von=10V, Ic=3mA, f=500MHz} — 
Vor=10V, Ilc=3mA, f=1000 MHz — 
eieeesue Vor=10V,Io=10mA ,f=500MHz| 13.0 | 15. | 
ARDS me Vor=10V, Ic=10mA,f=1000MHz| — | 
h9Yo va vee |0|UCU™~C~*~dSéC«idfe:”~=*=*=<“‘é‘]D c= 0V, c= 10mMA)—©——CO&d|SCO8S 


 SAvtetE Electrical Characteristics (Ta=25°C) 


; Characteristic _ | Symbol Test condition 
AVI Lx eit Iczo Vcsp=10V, In=0 
=iyk Lome | Imo | Ves=2.0V, In=0 
AEE SS bps Vor=10V, Ic=5 
2D RSE Cas Vor=10V, 10 
RAH is Veg =10V; Ie=0 


* Crevi Boonton Electronics Corp #{£ 75D Direct Capacitance Bridge Zk 5 C=WiFRE CHIE. 
Cy, is Measured by 3 Terminal Method, with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 

+ * FOR GEDA 1dB EE TSACOWD) th, 27 SEREDSIOMA ORNT 5dB EHD EF, 
Saturation Output powor (at 1dB gain conpression point) is more than 5dBm at Ip=10mA. 

Fig. 1 ME TEA ERE 


Noise Figure Test Circuit. 


Lz RF Output 


sae 1000pF Li 502 


RFC RFC 
sl pee 
Ves Vee 


Ci, Ce, Cs, Cy 3 0.8~10pF Air Trimmer 
Li, Le, ; 4 xX10x0.03mm Copper Ribbon 


=u 563-5: 


SUP P7 BH Ic (mA) 


AMAR 10log'So)! (AB) 


| MeieR NF (aB) 


oni 


= =a 
oe 


NF-Ic 


/ 
/ 
| 
‘A 
i 
v 
‘a 
LA 
/ 
as 
0 


= 
N 


BNBNR 
Sieh 


5 10 
aU27 2H Ic (mA) 
| Ic-Ver(1) 


30 


tetetesy NF (dB) 


29 9783 Ic (mA) 


bSyyeray RRR fr (GHz) 


a= 


i 10 30 
aU7 7H Ic (mA) 


NF-f 


aces ee OS wicce 10V 
ines on a Ic=3mA 
—meseioe 
eee ee eee ee a | 
| i HA eee Ie 
ao apf 
Serr ae 
ee ee ee 2 
eee 
a a }-——— 
S025 ena PaGe 
pened ane 
a 


A 


50 100 300 500 1000 —-2000 
aes 


Wa Beex f (MHz) 


sai £(2) 
aaa 
HEE 
SSEeeeeienies 


a sauece PEE EE 
a =n 
<5 a 


is 


40 


aot 


a 
Ze 
eb 
N 
\\ 


AN 
AAA 


TV IVVAAANYA 
TT ATV NANA 


me AANA 
of i i iV yl 


77 XB Tc (mA) 


N—-R-e Diy Fy WEEE Vor (V) 
Cop, Cre-Vos 
mea 


LUT 
Het 


6.3 


ALP FWNSER Ca (pF) HORA Cy (pF) 


> 
pet 


AVIVF+A—AWEHE Ves (V) 


Sl01l0D =: y heh, MBG SAGAR 


Common Emitter Small Signal S-Parameters of $1010 


(Unit : Q) 


 hre 


i 


i 


a 


U7 vc (mA) 


—j50 
S22 
(Unit : Q) 


=e 500 


S1010 


YVUAYNPNIE SHY 7 LPL —-FBVA TAR RIY YAY $1071 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OUHF~S > FEAR OUHF~S/ty bSER FELLER 
© UHF~S Band Power Amplifier Applications Industrial Application 
© UHF~S Band Oscillator Applications Unit in mm 


= 


“BONG KS\., High Power Gain 
MHC. /High power output 


© [FRAY BAAS IK LC is >, Coaxial type Envelope. 
ixAt es Maximum Ratings (Ta=25°C) 
Characteristic | Symbol | Rating | Unit 
AVP RseN— ZAMBE | Voso 50 V 
BUI Rs x SV ORI Res=i00!” Vor | 50 a ae 24 
Sige SAME | Veo | 85 | ae 
AU Be Ic 250 mA & 
av7eeR  —  (To=25°C) | Pe | 3.5 | WwW ¥ 
wee Tt ve : 
CRAP TELE Tate —65~175 x © 2. Emitter 


3. Coilector 


peer ee renee we RRR ENNEFaN Ante rune erates anrestnnpseinereretvsutnngeei 


TOSHIBA 2~3D 


V4 tt Microwave Characteristics 


Characteristic | Symbol Test condition 
He Pol) | Vos =28V,Pi=0.2W,f=20GHz | 2 | 2.2 | — | W_ 
EDFG Gre Fig. 1 10 | 10.4 | — | dB 
He Po(2) Vop=28V, Pi=0.4W, f=2.7GHz) —_ 1A come W 


BAAR (Electrical Characteristics (Ta=25°C) 


UD Bs Le Wr ER Icgo Vcos=30V, Ig=0 
miyR Let Hb have | Vega. Ie=0 
aV7R+S— ABLE Vso Ic=1mA, Ip=0 
AVIR+ ei yXEE VorErR Ic=5mA, Ip=0 Res=10Q 
eee B ~~“ — APRIFE VEBO Inr=0.1mA, Ic=0 

THe MSR Chee. Vor=5V, Ic=100mA 
aU 7 & LAE Nes ~ Von=30V, In=0, £=1MHz 


S107] 


Fig. 1 WHEE 
Output Power Test Setup 


+Vece 
— OQ 


Ritpee =e 
Directional Directional 
coupler —_ coupler 


#7 ah JANPD | Directional 


coupler 
Power meter Filter 


Po-f (C-Class) 


A te 
RRR AERC RMR See 
CNSR 
SENG SRee 
PAPA ETT 
NN AANL 
BNERBNANKOUE 
BENSEANAUNKGRE 
NELLAINONT TT 
RESzRaNSS 
Bee ee aNee 
Reeeaee 


Meena aaa eee 


P, (W) 


HRA P. (Ww) 


HARI 


0 
ae 3.0 3.5 3.0 
FAK f (GHz) 
Po-Vcs (C-Class) 


Hye Po (W) 


IVIFHABS Ca (pF) 


DVIX+«+N—AR Ves (V) IV77+N\—ARIE Ves (V) 


le fpies 


YLYUAYNPNZTEFFTD 7II VDF BVA TORO VAY $1151 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OUHF~S >) KBAR OUHF~S”\ > FRA {= LRA 
© UHF~S Band Power Amplifier Applications Industrial Applications 
© UHF~S Band Oscillator Applications 


Unit in mm 


12.76 20,.y—o 


em ABA KEV., “High Power Gain 
MH NMAKEVW, “High Oscillation Power 
° ala ARS wR LCs) E>, Coaxial type Envelope 


fA Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 

Bia. ANTRAL a 
sv7e+=sy XR: Ree=100) Vor =| 50s] 
eiye So aMm «df Vmods 
i aioe <i aus ak ar se 
aU DP BAB ‘| To=25° ae a ink {ee ake ai 
He TE a Benen eo 
bee | Tee | 05ND as aes 


TOSHIBA 2-3D 


V4 70 WH Microwave Characteristics 


Characteristic | Symbol | Test condition — Min. | T yp. | Max. | Unit 


| | | 
Hom | Pott) Ven =28V, Pi=0.1W, f=2. — 0.5 | 0. | aeaiea | _ ve. 
aA Ge | | to | | | 
REDE Os | Po(2) | Von=28V, Pi=80mW, f=2GHz! — | 0.9 — | w 


GAA Electrical Characteristics (Ta=25°C) 


“27 BM 


: Characteristic | Symbol | T est condition — ~ | Min. | Typ. | Max. | Unit — 
IaUDsR Le rE _ ) iene, Von=30V, Ip=0 — “a = ae ioe nA 
fy FL eT BH = Ay Ic= = | a “> | 10 ie nA 7 
aVPR SAREE 000C~C«*dE:C‘ontos—(itsé‘dL:«Cc= mA Imw=O0—t—“‘sCSC*SS*C*CCY:C(‘<‘it SC‘*dL(iC KC*d]S MV C= 
avoR+ iy SMS | Vosr | Ic=5mA,Ip=0, Roe=10Q | 50; — | — {| Vv 
iy BN ZIRRIE | Ven | In=O.lmA,Io=0 | 85] OO OV 
AE | bee | Vou=5V,Ic=l00mA | tw | | lO | 


Vop=30V, Ip=0, f=1MHz_ 


— 569 — 


S151 


3U7 DRE on (%) 


HABA P. (Ww) 


Fig. 1 We aes 
Output Power Test Setup 


ENE eit 


Power meter 


Wy thy HE 

th oe HER 

Directional Directional 
coupler coupler 


Power meter Filter 


. i 1 | | FR Moone | 
Fi th] | tm | 


Po-f 
1.4 
eae a a ae 
lsd es 
Enea SS aS a ee ee 
1.0} cee a a a 
2 RR 
HEE EEE 
ee Meamalte (eee ae ope 
0.4 
Cr ie or ie ee ee 
SEE EEE 
Khe HH 
1.0 2.0 3.0 3.5 
FUWEBe o£ (GHz) 
P Os Pi 

1.4 Pi 

12 Common Base ee 

“| Von=25V me 

se eS = 

Be i wee: 

Pr inl ee ae 
= a Leto 
= a es 
ae 0.6 a] Ay 

| R 

Bo aa ie es 

5 ee ae 
eke 


120 


— 


ARHABNH Pi (mW) 


— 570 — 


He Po (CW) . 


~X—- ARE HL 
Common Base 


IAV7I+N\—-AZARRE Ven(V) 


Po-P; (A-Class) 


ANBHA Pi (mW) 


IUAFHHARE Cy (pF) 
wo 


0 
0 10 20 30 40 50 
AU7Y +“~—ATRER: Veg (V) 
AHA YLE-¥YA 
Input and Output Impedance 0 


~-j50 


“= APMC T AA 
Common Base C-Class 


Vcp=25V 


en : fi AG ba, Saturated er 


Unit : 0 


ASAD «2.3~2. 5GHz3sHEse 
Application 2.3~2.5 GHz Oscillator 


. 1000pF 74 - FAN 
Feed Through Capacitor 


FTFRyr y= | 
‘Teflon Sheet 


HE AFAR: 


Output Connector . 


. REE A 


Frequency Tuning screw 


OLS 


3U7 98H Ic (mA) 


sete whe (%) 


40 


30 


20 


10 


~— S115 


PEER CATTA) 
ASO for Foward Bias Operation (A-Class) 


(mW) 


ee 


FIR A Pose 


QIVIX-N—AMBE Vee (V) 


Posc, 4-f 


100 


cE 
oo 
2.4 


uwk# =f (GHz) 


$1166 | YUALYNPNIEY #25 7 LPL —-FBVA DORR IL VAY 
mae | SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OUHF~S Nv kB OUHF~S > kA ‘pd ae | 
© UHF~S Band Medium Power Amplifier Applications | | ‘Industrial Applications 


Unit in mm 


© UHF~S Band Oscillator Appilcations 


© Pour=22dBm(f =2GHz) 
°Gpe=7dB (f=2GHz) 


BREE Maximum Ratings (Ta=25°C) | 
Symbol | Rating Unit 


Characteristic | 

aU 7 A ARES | Vso 30 V 
427k +a iy SRB | Vero 45 a 
eiyk-+N-ARHE  0©0©0)0lUd| «CVepo” 3.0 . er 
a BH Tg f 120 mA 
Tee Fi "i a = 

(Ta=25°C) —«0.6 WwW 

typ RIBS ; ee Po ae. ce is 
em i—(iti‘i:*STSS ge ee eee 
a aos 


EIAS 
TOSHIBA 


Characteristic 


Test condition 


Fe eae. sed i | Vor=10V, Ico=5mA, f=1GHz | — | 3.0 | 4.0 | dB. 
celles See NF Voani0V. IozsmA, f20GHz |= | 62 | 7.0 | eB 
nw Per) en esos, Fen | ae [as [= | 

Voe=10V. Ic=30mA, f=2GHz 6.0 7.0 —- dB 

RGU a VE fr | Vcr=10V, Io=50mA 3.0 | 4.0 | — | GHz 

BASE | fmax | Vor=10V, Io=30mA 40 | 5.0 | — | GHz © 

ROA “Ps | Vor=10V, Io=50mA, f=2GHz| — | 22.0 | — | dBm 


HE SanveFHE Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
Ie | Icno Vor=10V, In=0 ff = f= feo FA 
= iy & Le Br t Izzo. Vuz=2.0V, Ic=0 a aa 10 pA 
oe | bre | Vor=5V, Yo=50ma | = [too | 
a? FI a he a ae ae aes aS ee 
RAR «* | Ge | Ves=l0V, Ip=0 f=] 10} = | pF 


+ ‘BGA 1dB (KFS SACOWD 
1dB Gain Compression, | 
* * Cre tt Boonton Electronics Corp. #% 75D Direct Capacitance Bridge tk > CFE Culse, 


Cy, is measured by 3 terminal method with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 


= O(2 


$1166 


Pig.l RSH R ts LO BIFEZ ey FRAT TDA 
Noise Figure and Power Gain Test Set Block Diagram 


Gpe (dB) 


RF 


(dB) 


RHEE Gy 


1 
1 
1 
i 1 
2 . } 
! + 
{ 1 
H \ 
i 
\ 
| . 
b 
i 


Ai ey HM Eb AY a Re Sia oes ca ree aes 


* Signal Source 


234 PTR 4A 


Stub ‘Puner Tsolator 


Stub Tuner Bias Tee 


10d Bes Te Be Sas J4 eer ME, RAY 
Low Noise 
10dB Pad Noise Source Mixer Vilter wr 


NE Sey aad hg tth SG hk Rie 


Ni Meter Local Oscillator 


ieee NF (dB) 


IVI Ri Ic (mA) AUP SEE Ic (mA) 
Gpe-f NF-f 


a 
ae 


tt 


mee ee 
ie a 


SeBis% NF (dB) 


cE 
ea 
vail 


0.5 0.7 1 aaa 5 
RUB f (GHz) 


Wad £ (GHz) 


ot 2 ic 


Gpe P 
5 
sd a i Cal (a ia Sa Ae 
eg tt tt} Vce=10V 
rt f= 2GHz 
a, A 7 eater as eae . hae ae oe 
c ae iS SR SS si en a ee 
e ee es rs 
23 g i oa ee: 
ei ivi | ee ea 
e : ee a ae ee 
i Sarr ak ae 
m 2 pay 
i cuusluclntal  wareT 
» 
ne ae = Se Hs (ee ec 
a 


5 7 10 30 
) 


aL7 >i Ic (mA 
$11660 = ly & BeHh, NMEB ES S 28 FR—K 
Common-Emitter Small Signal S- Parameters of $1166 
jo0 


so 44S 


YYUAYNPNIE SFY 7 LIL —-FBVA TORRY YUAYX $1182 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OUHF~CWY FRSA OBBRAT yFUATACCML) 1/5 LA 
© UHF~C Band Low Noise Amplifier Applications Industrial Applications 
© High Speed Switching Applications | Unit in mm 


e fy =7GHz 
¢ Gpo=10dB (f=2GHz) 


ATH Maximun Ratings (Ta=25°C) 


Characteristic Sy mbol Rating Unit 
re eo rr rn a 
eZ PRs? y RVREE | Veco 8 | 
=i y K+ XN AMRFEIE Vso 3.0 vO 
2U2 BYE Io 80 “mA 
8 y FBG Iz —30 | mA 
aU 7 RAR Po —250~—~C«Ts aa MW 
wee Tt eas 
(RAFI RE | T te | —65~175 CG 3. Collector 


JEDEC 


EIAJ — 


TOSHIBA 27 3C 


Zz sal ARIE ~=Microwave Characteristics 


} Characteristic ae i Test condition 
b7Y YY a YADA fr Voe=5bV, Ic=30mA 6.0 7.0 — GHz 
BEB oe Vor=5V, Ic=30mA, f=2GHz | 8.5 | 10.0 | — | dB 
ee NE OW eeas IosiomA. f0GHe | -—- | 8.5 1 se | dB 


EATER fmax Vor=5V, Ic=30mA — | 8.0 =e GHz 


| nn oe i ae | Test condition - 

2s. a eo Vis=10V. Te=0 =) a ). Oo fb ak. 
24 sine | Iso | Vep=2.0V, Ic=0 | ee ae ae a ey ae 
ae HTS | bre | Vor=3V,Io=50mA—=«sTS 80 | 5 | | 
 aUI Res y RRIF EE  Vor(sat) | Ic=30mA,Ip=3mA~=— |—sdm—i— '|| 0.28 | UO | CU! 
Anne: i eee —Vox(sat) | Jo=30mA,In=3mA | — | 87 | | OV” 
aad 1) ae i ae Von=5V, In=0, f=1MHz ee es 

\GURAEE x | om == | O65 | pe 
= ae AHS Co | Vas=0V, Io=0, £=1MHz — |) 17) — | FD 


* Cr. : Boonton Electronics Corp rm 75D rpiredt Cxpaci once Brides. wm CHE WE. 


Cro is measured by 3 terminal method with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 


2-5/0 = 


$1182 


Cop, Cre-Ves 


"L 
ty = 
oe ne a 
o) 
a 
MS - imei 
. 2 i} 
an “ | by 
“= -——+-— me 
z= 05 . = 
= ieee al eee * 
J | fs 

0.3 2 
i ai 
in 
R oe noe 
aa 
ay | 
a, 
S 
a: 0.1 | 

IVZ7 SUR: Ver (V). IL? 2H Ic (mA) 
Gpe, NF-Ic Gpe-f 


a 


e808 CG, (dB) 


PFS Gre, MH NF (dB) 


JU £ (GHz) 
Sa-Ic f wc 


AABN Sa (dB) 


boveyYs vBER fr (GHz) 


5 7 10 20 30 - 30 
IU YEE Ic (mA) Iv2727ER Ic (mA) 


— 876 — 


= Ota 
Tt] Tepe 


577 — 


S1 200 S1 201 YUAYNPNXIE YY 7 WIL —-tTBVI DORR VAY 
cena, SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


OUHF~CANL FRHSIER OBA YY FUOR ee - (ELSA 
© UHF~C Band Low Noise Amplifier ppplieatons | | . Industrial Applications. 


© High Speed Switching: Applications | be . Soe we | 


¢NF=4.5dB (f=4GHz)(S1201) 
¢NF=5.5dB (f=4GHz)(S1200)_ 
¢Gpe=7.0dB (f=4GHz)(S1201) 
*Gpo=5.5dB (f=4GHz)(S1200) 


BAUM Maximum Ratings (Ta=25°C) 


Characteristic | 7 

“aUD Re N— ARIBE Veso | a 20 V 
ee, 1 CO 

miyk+A-2fee Veso 2.0 V 

aU7k@H  iiti‘iLCd 30 mA 1. Base 
Sy 5 : In —30 | mA ao 

aU2 RIBR Bae Po 200 mW | 

~ Bee "SHE a aaa 2 175 ay. JEDEC 


a eeeaacinamnaas 8a ee 
BAPTA RE Tstg —65~175 ee & oo 


TOSHIBA 2-3C 


VAA Peake Microwave Characteristics 


laprmermnenene rence eae 


ee Symbol | | - Test condition 


ae av Vor=10V, Io=5mA, f=2GHz | 32 
ne rie a os ne Vor=i0V, I A, f=4GH S1201 
| | te perenne eee eee a 
tas, ole Vor=10V, Io=l0mA, f=2GHz | 220) 
ee Fig th | Gye] a 
: —_ Voe=10V;'Ic=10mA. £=4GHz 87900 
er en a 


Sener ; —— | ~ Test condition 
2VUIR Loe Icso Vos=10V, Ip=0 i — 0.1 pA 
iy LeiiBiE Tgzo Ves=1.0V, Ic=0 | as — 1.0 pA 
(eRe Rees bre Vor=10V, Ic=10 20 70 se ae 
2 UP RHR on Vos=10V, = ee eee ano: | pr 
A % % Cro Vos=10V, In= aaa _ pF 


* fr tk 2GHz OS35 2-45 DRwebocs, 


fr is Calculated from S-parameter at 2GHz, 


* * Cre (i Boonton Electronics Corp. #% 75D Direct Capacitance Bridge (Lk 5 C= THE CHIE. 
Cre is measured by 3 terminal method with Boonton Electronics Corp. 75D Direct Capacitance Bridge. 


eee OAGA-REA Reference 


S-Parameter Reference Plane. a Plane 


eee e FMM DCR ATBAIAUBEE PTA COMA) 


: eee | eee 


kl, 2UZ7RBVD1OMA ORFTOdBmL EA OD Et, Base Collec tor 
Saturation output power (at 1dB gain compression eee 
point) is more than 5dBm at Ic=l0mA. Emitter 


— 978 — 


Fig. 


1 Wes LOB DAUM TF By 7 RATT IAW 


Noise Figure and Power Gain Test Set Block Diagram 


boyy yay ARR fr (GHz) 


ESAT AAS? PLFIP 


4B MN hoy ae 


Signal Source Bias Tee Detector 


APTH2—-K NAT AFA— 


Stub Tuner 


Stub Tuner 


Bias Tee 


—10dBot » F ETT = XA FA UP HEFT AE 


Pe 
1 10dB Pad Noise Source Mixer Filter Low Noise 
; TWT 
NF & — ¥ IF7 v7 Fag eB Sete Be 
Local Oscillator 


4 NF Meter IF Amp 


10 


+6 AEH) FG = Sei (dB) 


eieeeaeaes ae eee ae AE | ie ee 
| a ee ae 2 ee eee 
One ae OO ee ee 
ee ee he Se ee 


20 


Vee =10V 


IU7 9B Ic(mA) 
re 


15 


i 
ie oe 


Hezetew NF (dB) 


$1200, $1201 


‘Sa-lc 


\ 
 EEEEECRCESE 
(eae Han Vacs Va | ee Se 


IvVzZ a Ic (mA) 


: : 3 . 10 20 
aVz7 or ‘Ic (nA) 


$1200, $1201 


eecde® NF (dB) 


SHH Gye (AB) 


a Se 5 cee 
SSE 
IN 


vee =f (GHz) 
$1200, $1201: y SPH, MAGS aA 
Common-Emitter Small Signal S-Parameters of $1200, S1201 *** 


Vosn=10V 
Ip=l0mA 


+ | 90° i 
. : . 60° 
(Unit: Q) 0 | lly CUnit : Q) 
——5 | 
| 150" , 
: I +180° aA. 0° 
+180° ee ee | 
— 150° ~30° 
—150° | 
— 120° 
. —90° 
$i2 


S41 


YUAYNPNIE SHY 7 LIL -FBVATARRIYYAY 
SILICON NPN EPITAXIAL PLANAR MICROWAVE TRANSISTOR 


$1229 


OUHF~S > SEMA HIRR ORBEA YY FUR 
© UHF~S Band Low Noise Amplifler Applications 


© High Speed Switching Applications 


0 (MENS : NF=3.5dB 
eee FIG CH : Gpe=10.5dB 


BAER Maximum Ratings (Ta=25°C) 


Characteristic | 


ef Eee AIRY V cso 
ave Re iy FRE | (Vcuw 
mi yk eee Veo 
a RBH To) 
= y FRB see 
ae BEAR Pe 
oy Ty 
RAR TAME | Tate 


(f=2GHz) 
(Cf =2GHz) 


, 1H(E LA 
Industrial Applications 


Unit in mm 


20 Vv 
- 15 ae 
3 | Vv. 

30 mA 

—30 “mA 

~ 959~—CO«Ys (ae mw 
1B =o. ee 
ae a = alebiok 


TOSHIBA 2°3C 


V4 FORE Microwave Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition | Min | Typ. | Max. | Unit 
Me Fig. 1 NF Vce=l10V, Ic=5mA, f=2GHz a as eae 4.0_ dB 
Vice i0V. Ic=5mA, f= AC 4GHz = 6.0 oa dB 

- rs Pa eS Vor=10V, Ic=10mA, f=2GHz | 9.0 | 10.5 — | 4B 
Vor=10V, Ic=10mA, f= =4GHz -— | 5.0 — dB 

fh BD LSS ae 7 vem «| fs ~~ Vor=10V, Ic=10mA | a eee ae = % GHz 

ott ae ae Vor= 10V, Ic=10mA — | 8.0 | — | GHz 

SARE Electrical Characteristics (Ta=25°C) 

Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 

a 7 Do B j RET. | Icso | Vos=10V, In= as. = ses 0.1 | 7 pA 

my a Loe NBDE | Tezo V ee 2: Ov, Ic=0 = aa 1.0 | ia 

it CHEE HLIER— | bre | Von=10V, Io=10mA | 3 | 7; —| | 
AVI R+ =i y SAIS Vox(sat) | Ic=1l0mA, In=lmA = 0.2; — V 
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ripe aa) mec Cya(Notet) f=1MHz | ear nr an ee 
Sy KAD SE Cin ~ Vep=0, Ic=0, £=1MHz a a a ee ee 
ocr (Note 2) pete lo=50mA 0.8 a ao) ee 
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Note 1 Cre : Booton Electronics Corp. %! 
75D Direct Capacitance Bridge Ck 5 ‘CAEP CAE | 
Cre is measured by 3 terminal method with Booton Electronics Corp. 75D Direct Capacitance Bridge 
2 hyped (LHI hrel KOKEV 
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$3023 7 LYUALIEYEY 7 LIL—-FHPINS44—¥ 
' , . oe SILICON EPITAXIAL PLANAR PIN DIODE | 


OV1{IORPBAALyFLUTR ORS, Biles. Bie. Vivi Hi » 4 af TSA 
© Medium Power RF Switching Applications fadust: ial applications 
© Attenuator, Modulator, Phase-Shifter, Limiter 


Unit in mm 


° FAV) SL. Rs=0.5Q (Typ.) (£=500MHz, Ir=100mA) 
oi MIABeVp2v.: Cr=0.45pF (Max.) @=1MHz, Vr=50V) 
o2kWORF 1 ARDCMAS (XY FH LARBIkKHz) | 
#4 HF 2 y TQM : 4Q>100 : |. erry, 
© AT y FY TRO : trr<100ns 
© ABAV Svs 2 Ren-e<S50°C/W 


RAE Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | - Rating — | Unit 
PES LEE | | | =65~150 °C 
RARE = 65~150 ze 
RABE ‘ 50 °C/W 
* Junction to Case: . 
BAA Electrical Characteristics (Ta=25°C) : : i: 


Characteristic Test: condition 
Irn=10nA | 
Ir=100mA 


rrr | erento nsnaatn intentions Aarne | nnanuneneutnetrmtnenranens | sintmnnnsestgintirneeininimncenntin  aspremenynnrirerersssatntwniinnessn~itinreets | nmmettethepnatvearry entrapment 


HEF ABV & Vr=50V, f=1MHz 
fewaleseah Ir=100mA, f=500MHz. 


* 0.25pFO7,-ARBVEAET, 
Including 0.25pF Case Capacitance. 


eae Typical Characteristics (Ta=25°C) 


Characteristic Test condition | 


3 a D7 FER r Ir=30mA ns 
RAFT yI7R Oe 2 Seen) = oo eee — 
a ton Vr=10V, Ip=50mA ns 
Ado FY 7s Pig. 1) torr Vr=10V, Ir=50mA ns 
ee hd) Ir=100mA ° kw 

; sail P(2) | V=50V WwW 
eee) CwEen P(3) Ir=100mA Ww 
Pa) | s-Vr=50V Ww 


ee FLA 2 y TQIMRCEBSHET, (Dynamic Q is defined as, 


£Q=V (Rr—Rr)?+ Ar— Xr)? 
/ RrRr 

cot Re+jXr & Rat+jXr tk tneniAw LOU TT ARORA AH Ft ve RVYATCH, Fte(ait [=3GHz, 
Ir=100mA, Vr=50V ORE CHELTET. 
Where Ry+jX-r and Re+jXg are forward and reverse biased Diode impedance respectively. Measuring Conditions 
f=3.0GHz, Ip=100mMA, Vp=50V 

wee SOQRERIC ITI BES ic #4 Am FARIINCE SANA ABVORKRRLES. =9.4GHz, lus <1 Aig, <0. 
WZ LARA 1kHz -CHIE). | 
Incident pulse power : 9.4GHz, lus duration and 0.001 duty cycle, to the diode shunt mounted in 50-ohm line. 

eek 5OQRERIT IEE Sic Bt FARIN CX SZCWRHORKALARLESF G=3GHz CHE). 
Incident CW power at 3GHz, to the diode shunt mounted in 50-ohm line. 
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$3023 


ASFA Application Example | 
S30234: EN LR BIG A 1 oF OFMES PRICRLES. 
Experimental data of waveguide type switch using $3023 


are shown below | 


(1) 74Vb—Y a >AKie Isolation Statedr=30mA ) (2) #RAHAAM Insertion Loss State (Vr=10V) 
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SILICON EPITAXIAL STEP RECOVERY DIODE $3015A, $3015B 


OV{FTARERTVEGRH OA—-4- Ver AKAL-Y, NILA, RF2Z4 ELSA 
y FLARE Industrial Applications 


Unit in mm 


© High-Order Frequency Multiplier Applications OC Comb wave Generator, 
Pulse Shaping, RF Switching Applications. 


1.576+0.1 
°1W © UHF Hm 5L~X-<v F ClO Wr DRM WORNAHY 
ES, 
o CU EDS BLU. > 7.56GHz GC 80mW (Typ.) (Pi=1W, fi = 


0.84GHz)-+eeeeee S3015A 
11.28GHz © 1llmW (CTyp.) (Pi=1W, 
f;=0.47GHz).-----S3015B 

Oh IY UY ag VRA ADV 3 te=140ps(Typ.)------S3015B 

t.-=150ps( Typ.)-:--+ S3015A 
e BUR HAV) Sv» 3 Rien-e=50°C/W (Max.) 
oH VR FRY ADYPArw, 
izgASe 4G Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 


= 175°C-Te | 

erste P ar a ue 
thc 

Ie Gr ABLE Ty 175 = 

(RAPE RE Tstg —65~175 °C 


BL Eee — ARD 


Characteristic Test condition 


Uta In=104A Vv 
WBS AE Vr Ir=100mA V 
Er 5 as ae ee 
wa sid Vr=10V, f=1MHz ee ee ee ene 

DB» ) 7 FAST = Tp=10mA, In=6mA, Fig. 1 me ae a aera 
01s | ree Guar? am arc Se 
h9FVY Ya VBIA oe tt Vr=10V, Ir=20mA, Fig. 2 ps 

S3015A sk a a ama a aR a 
THE mW 


$3015B 


* §3015, S3015B tt, ZhHCh 0.25pF,0.30pFOr7-AREBeGAET, 
Including 0.25pF case capacitance for S3015A, 0.3pF for S3015B respectivily 

sx Pi=1W, f;=0.84GHz f,=7.56GHz 

xk =Pi=1W, fi=0.47GHz fo =11.28GHz 


V4 DORBERYME Microwave Performance Characteristics (Ta=25°C) 


ATs ERE Hi 79 ewe ABBD HH PR ale HH JJ 
Type | f; | £4 P; PoCTyp.) Shy aie Output 
S3015A | 0.84GHz 7.56GHz( x9) | 1W 80m W 55m W 
~ §3015B 0.47GHz 11.28GHz( x 24) 1W 11mW 7mW 
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Input-Output Characteristics 
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SJ01SA, $3015B 


TUFHAAME TO y 7A 
Block Diagram for Measuring Output Power Test Set 


- : ANT RPL, 
10dBimkseee THI RSE 0 at Hat TEOAT 
10dB Power Power Power Spectrum 
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OTL fe58 BED 


1. 9TUEIE (0.84GHz—7.56GHz) a oo 
0.84GHz to 7.56GHzx9 Multiplier Cross Sectional Drawing of x9 Multiplier 
Test Circuit Unit in mm 
AIRES 
_ Output cavity. S3015A re Outout Cavit 
eG X Le Be fi=0.84GHz RH OD MASE. 
! 7.56GHz NM gex3 fo=7.56GHz 
R; ! VA 
cos G Z 
Ge N | . 
ee ee 
Y fa ‘7 f A 
C,! 140pF 
C2,C3Csi FANS (0.8~8.5pF) 
C4: Sha + 7 > + 1000pF 
Co: Hife1SmmM RY y % SAMAK ICOImmA F 7 OY } 
BILE ALELD 
X 2 HS 70mm~” [a] HR 
Ri: 1kQ 
Rz! 0~10kQ 
Le: Imm¢ SRY » & BH, 10mmAE1/29 —- vy 
D : S3015A 3.5 fs 
S3015B HERE | 
Test Circuit for $3015B a ae 
1. 24-Cv>fis15B& (0.47GHz—>11.28GHz) aa Na 
0.47GHz to 11.28GHz x24 Multiplier Test Circuit SS _ 4 
ik 
MF 388 oon 2.0 
a ae aae Re stectes  ee 
el & SSCP SECEEEEe 
GHz fo=11.28GHz ; IN 
Pj=1W Ny 
Os el eee eee eee Aes Palle 
ky «1.0 NI 
can ae al a 
oREEEEEEEEEEEP 
HEE EEE 
C, : 24pF 0 20 40 60 80 100 120 140 160 180 
Co, o Sane 2954 (0.8~10pF) FIBRE Ta (’C) 
C,: BOR a VF y+ 1000pF 
yy 4 wy A . z 0. + 87 Se : 
Cs: ene iad 7 FSAI 0. ImmOT 7 BY y— be C,: Feed Through Capacitor 1000pF 
D: S3015B o Ce: 15mm O:D, 3mm ID Annular Ring Capacitor, 0.1mm 
L : lmmg§h2 » ¥48, SmmPyE2 #—Y Thick Teflon Sheet. 
1 > v WwW. om : 
‘ Placed Bet t Metal Ptates. 
Lo: Immggfr » +84, lOmmpPYEI1/2% —Y Roa 
- ee L:: 2 Turns, lmm¢ Silver Plated Copper Wier, 8mm I. D 
7 L.: 0.5 Turns, Imm¢ Silver Plated Copper Wier, 10mm I.D 
Ci : 24pF Ri: 1kQ 
C2, Cs, Cs: JOHANSON 29-54(0.8~10pF) Re: 0~10kQ 
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hsFAG) Application Example 
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power and frequency. 
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S3019A, $3015B 


> 32pF 
C2, C3: 


PFA bY T(0.7~30pF) 


> JOHANSON 2954(0.8~10pF) 
>: JOHANSON 464000.4~6pF) 
Tw aySyy 1000pF 

> S3015A 

> Imm¢fi2A » +H, EmmPYFE, 
> Imm¢sRr » +H, EmmAZE, 


4 Xm 
22 —-Y 
> Imm¢gir » +h, EmmMAZE1 X—VY 
>15x25mm, 0.lmmJ§, ¢82 » +i 
1.5kO 

> 0~10kKQ, 

> 32pF 


Trimmer(0.7~30pF) 


> JOHANSON 2954(0.8~10pF) 

>: JOHANSON 464000.4~6pF) 

: Feed Through Capacitor 1000pF 

> S3015A 

:4Turns, lmm¢ Silver Plated Copper Wive, 6mm I.D 
: 2 Turns, lmm¢ Silver Plated Copper Wire, 6mm I.D 
> 1 Turn, lmm¢ Silver Plated Copper Wire, 6mm I.D 
>15x 25mm, 0.lmm Thick Silver Plated Copper Strip 


Faced to Ground 


>:1.5kO 
> 0~10kQ 


$3046 Oo VLU AYLEFEY 7 PL —-FBATF IV PVUANVYVSAF—E 
. | | SILICON EPITAXIAL PLANAR STEP RECOVERY DIODE 


OV{IZTAREBWHAT yIALYN—IR OVATAREBWACGRA 1afs LSA 
© Microwave High Power UP-Converter Applications Industrial Applications 


Unit in mm 


© Microwave High Power Multiplier Applications. 


emul, mB O—-F y ABFA) : Po=2.5W (Typ.) 
7=40% (Min.)(f£.=6.8GHz, Pi=6Wx3 Tv fF) 

eh IY YY ag VERA ADS 2 t=150ps CTyp.) 

e HR HLaV Sv. Ren-e=20°C/W (Max.) 

oF YT IRYADVPSW, tf 7RBAKy PAPAS 


RATA Maximum Ratings (Ta=25°C) 


~ Characteristic _ | Symbol | Rating [| Unit 
eee 0 sti‘iwTC whe 
~ ARAFTBRE fe ; Veagn 75 oC 
Bet GEA EBs — ~) “| Rin 20 | °Cc/w 


EIAJ 
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SS nyse Electrical Characteristics (Ta=25°C) 


AE Vr In=10A 60 oe — V 
YORE Ip Vr=50V ne aa 50 ee 
wee :—~=~<‘i:i‘Cg ~ Va=10V ee ae 3 | pF. 
Wy cee — Ir=10mA, In=6mA a a oc: =< | ae 
hoyovavata «| te ~——s«Y«We=10V,r=20mA Sid | tt |S | _os 

ana, BEG E37 — ABD (Ren —— 15 | 20 C/w 

HE Po P.=6W, f,=2270MHz, | 24 / 25/1 — | Ww. 
 -~Cupewhes Tripler Efficiency | 7 | fo=6800MHz ee 2 ee ee ee 


t+ 7 Ain 0.3pF eeaw. 
Case Capacitance 0.3pF is included. 
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SILICON EPITAXIAL MESA STEP RECOVERY DIODE 


O#BRNILAZAAL »y FUSER | ee | 
© High Speed Pulse Switching Applications Industrial Applications 


Unit in mm 


oh FYY Yea VYRIADVPSS, BRE SVAAT »yF YF RRC RT 
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7) Yb IERIC HER 7s DO-7 BARE Cy. 


RAI Maximum Ratings (Ta=25°C) 
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ee ALE Ty eclegll ee 
ae ne he |" gs~150. | °C Cathode Mark 
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Be Sn Electrical Characteristics (Ta=25°C) 
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VARACTOR DIODE 


Application 


P istsst | mikeecote | 
[ isisse | mikaccote | 
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Construction 
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Py ay ney & Se 7 VII 
WRT te VY AYRESAL TLE 
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Ps tse2 | VRE OH yy ay ney ey 7 MOE 


| Maximum Ratings(Ta=25'°C) 


181571 V5 Be BT VSG VY DYLEPRE 7 EE 


18 1572 Sal BT AE YY IYLEe RL 7 LEH 


1—2C Outline Unit in mm 


3.2$ Max 
1.576£0.1 
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1—5D Outline Unit in mm 
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Electrical Characteristics (Ta =225°C) 
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Condition Condition 
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Vr f Mix Vr f 
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Remark 


Rs =2.30 (Max) Vr=6V, f= 100MHz 


| 1-7 A | Rs=1.80 (Max) Va=6V, f=100MHz 


Rs =2.392 (Max) Vr=6V, f=100MHz 
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Rs =1.80 (Max) Vr=6V, f=100MHz 


Rs =1.39 (Max) Vr=6V, f= 100MHz 
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VY ALTE FFL 7 WIV —-FBANAGIIAIISAF—EF $3028 
SILICON EPITAXIAL PLANAR VARACTOR DIODE CTENTATIVE) 


Ov4 70RF1—-=— VIR ff Se A 
© Microwave Tuning Applications Industrial Applications 


Unit in mm 
© LRA ROA (CMPD AV. : Cjs/Cius=2.25 (Min.) 
Cis: Vr=6V 
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© L elev : fe=45GHz (Min.) 
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=VYPCMLET, 


RATwT* Maximum Ratings (Ta=25°C) 


1 
a 
went 
2 7 
CO 
= 
im 


Characteristic | Symbol | Rating | Unit | 
See ; 
WER To=°C) =| P|. 20 +| Ww 
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BROS Electrical Characteristics (Ta=25° as 


Characteristic | - | Symbol | - Test condition — : | 

irs, AE Vr In=10pA 50 = _ V 

NPFS BE Vr [p=100mA — — 1.0 V 
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_ eee more Sa a ee 

LB BEBE * | fo _Vr= 6V, f= - 100Hz 45 — | GHz 


& ARE 0. 05 pF worm poe Capacitance 0.25pF is not included. 
ee ND Y YR KL 5 CHE LE S/ Measured by Harrison Method. 
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$3028 


Po-Vr 


C;-Vr 


eet aes ea 
aN PEE CEE EEE mie 
N 
eee Noes ea ea sat seals 
eae eee ae 
Bee Eee eee eRe 


SRE CRIES TRESS EERE eee 
SRM eS Ue tae eee 
PN le oe se 


ERR AREED USER eRe 
EERE ESAE See eee 
ESSERE IRS ee 
Dhak eS eae Se ee ee Rees 
ERP eREEA SES. SRR eae 
peat teh pA Noles ae said) Casale 
ERERERE CRE Se ERE ae 
LN | 


Topr=0.46A 


(ZHW) ¥ FRAY 
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(MY) eq CCBtcH 
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ie De A (aa RE ch ee ae 
Eee at ee eee bees Se 
ie 7 2 ae ee a Ee 


i a 2a ae ee 
eee a re ee 
S ; mn = «OD rt > 


(44)'9 Beye 


eae 
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se 
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Gabe EPITATIAL PLANA® VABACTOR DIODE CIEN'TATIVE) $3041, S3041A 


OS URARRCUMBEUT yFAYVN-FR ONGAbVYI-TVIR fa LA 
© mili-meter Wave Frequency Multiplier and UP-Converter Applications Industrial Applications 
'© Parametric Amplifier Applications Unit in mm 


© Le ADB OIE. 
fee=500GHz (Typ.) CS3041) 
feo=300GHz (Typ.) (S3041A) 
eMEY TI RY ADUPRV. 2.06 6+ 0.05 
Ls=0.15nH (Typ.) PAO ORs. 
p=0.16pF CTyp.) 
EAS, MHICT, 
Po=100mW,7=25% (Typ.) = 
$3041, fo=46GHz, 4 Curf% Oe 
Po=70mW, 7=18% CTyp.) 
S3041A, fo.=70GHz, 3 Tvf% 


1.2 1£ 0.05 


eke Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit 
Aiea : 22 wu faa 
B/E Topr 4.2~353 °K — TOSHIBA 1-2M 
PRP Ua BE T stg 4.2~415 °K 
Se SAaytett Electrical Characteristics (Ta=25°C) 

Characteristic | Symbol Test condition Min. | Typ. | Max. | Unit 
i FE Ipn=10nA 
JES HE Ip=10mA 

$3041 

ie aot ETNA EIR eRe Vr=0, f=1MHz 
nee | S3041A i 
fea Await Cj: Vr=6V, f=1MHz 

$3041 Vr=6V 
panics oe 
ly AEE 


It YF DRYA 

* Let, b7YA yvav-+ BAK G=18~26.5GHz) CHE LET, Blt ye 7 aVYA, RE 
Sie LOHR LECT. 
Cut-Off Frequency is Calculated from series Resistance, Inductance and Junction Capacitance Measured by 
Transmission Loss Method at 18~26.5GHz. 

ex WBEVeR=0 CHE Type S3041A is Measured at Va=0V Specially. 
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$-3041, $-3041A 


C;-Vr 


I-V Characteristics 


wt wt 


(V) Mee Sl Bee 


10-19 


Vr (V) 


jae 


WE Ve (WV). 


(b) 46GHz Output (Quadrupler) 


fom) 


Sean 2 
i E 
ee 
Sroka : 
R 
< 
(gp) “d at 
= = _ 
(QP) °L He) 2 
gee LMS a Met ee ee ileal le 


FARE CT MESIT EDI 
Typical Characteristics of multipliers Power 
output and Conversion loss vs. power input. 


(a) 70GHz Output (Tripler) 


A | 


(GP) °T HREM 2 


A - P, (dBm) 
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GaAs TEF#V ey IbYV ay bENYTS4AAF—EFK 
GaAs EPITAXIAL SHOTTKY BARRIER DIODE 


$3006C, S3006D, S3006E 


OV4 TORS FUE KLOURREA 


© Microwave Mixer and Detector Applications 


0 FEAR DY|\& < (RMEES CH > NFo=5.5dB (Max.)(S3006E) 


i 


© NS SERED ST Cd TW ES | Em=10erg 


mRmAwT A Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
=a" Sc REE (a SG 
ee ts sr re re 7 
BM—swpaskre—e | Ex | 10 | erg. 
Bem | T  &| wo | °c | 
BARRE ti(‘“C™éSOSOSC‘d;:COTe”~=~= |) O5NI50 |) OC 


* on Othe 4 vee oy bp URI AH PI 2.5ns OIA—-SLAYEIIIL, HE 
GRAS 3dB Wnt BED = HEH 
Pulse width 2.5ns current flow in forward direction by single pulse burnout. Criteria 


for burnout : 3dB increase in noise figure. 


Be SAaest Electrical Characteristics (Ta=25°C) 


ifs LA 


Industrial Applications. 


Unit in mm 


1.57¢+0.1 


Characteristic | Symbol | Test condition | Typ. | Max. | Unit 
IIB DE Vr Tr=10m A 0.6 — 0.85 V 
Sif FE Vr T= LOA 4.0 saa — V 
VS 0. .BV cae Pas 0.5 
sift Bay = I fo Sees oe A 
BUC R UM R Vawav a Te : U 
ra Cr Vr=0, f=1MHz a 40 0.5 pF 
ST Toe dm aA, f= ae 
1 EY ‘Ca: — REIMER 5 HE = 
fe Fed cE Ris Image Breqacncy Matched 50 290 £2 
: | conditions) 
S3006Csex f.¢=9375MHz, fir=30MHz, a —_ 65 
Dee NFics=1.5dB, lo=4mA, 
fs ate fos Ri=2002 (4 %- SHAE 5 = = 
METS TIL Suen NFo Image Frequency | = dB 
$3065 ie eit Matched Conditions) = Rea 


2m = 2002 


Kk $3006 yy ) = iA HAI. ‘by, C, D, ED ens ae et. FE SOIC AY ye _ENCHT 5 tet Fy k® 
$3006 series is classified to three types C, D, E by noise figure. They are identified with color dot © printed on the 


ceramic package (see Figure). These relations are shown in the table. Color dot @ (red) represents mixer diode, 


and@ @) lot number respectivly. 
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Proeai-NFo, To 


$3006C, S3006D, S3006E 
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fxs 


SEO ee ea a a a | 
SEU RE OR Ee eR a ee 
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i ete: Burnout Characteristics 


(GP) °AN WSR RY 
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2.5ns) 


— 


Ha VALAVE— Em (erg) (ss AR 2.5ns) 
Single pulse Energy (tp 


siutcos EPTANIAL tsa Iuraat pope’ = MOOG, S3019A, $3019B 


OX-NY PeWARRA OX-Ny FEAT ifs LA 


© X-Band High Power Oscillator Applications Industrial Application, 
QO X-Band Injection Amplifier Applications. Unit in mm 


emHIGT : Po=500mW (Typ.) (S3019) ‘es 
P.=600mW (Typ.) (S3019A) 1.576 +£0.05 
Po=750mW CT yp.) CS3019B) 

eB CT 3s 9=5.5% CTyp.) (S3019) 
7=6.0% (Typ.) (S3019A) 
n=6.5% CT yp.) (S3019B) 


im E48 Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating | Unit 
eo 
peeriias GOtER HSsoreaa-| Ts #8 ___|  °¢ 
PRAFTELIE LSs0gAB-| Tee ae 


* AVrR=Vopr— Vr Cig =1 mA) 


BSAA Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition | Min. Typ. | Max. | Unit 
whe FE Vr In=1mA 58 68 78 V 
ee $3019 Re a ee ee ee io |. 
mem S8010AB | | VR =OOV Ss SO 
Vito TRIAS ae Cr Vr=10V, f=1MHz 


V4 OORRM Microwave Characteristics (Ta=25°C) 


Characteristic 
FE tix AL * * 
HT $3019 
BAB 
FETAL * * 
HJ S3019A 
yas 
FE ALL * * 
HJ | S3019E 
yes 
ve SEIU fo hice Cae PSY. 
HMDRORMBIs fo+250MHz OFF CHMB HIE LES. 
Center frequency for operation can be chosen in the range of specification when ordering. 
Output Power and Efficiency in the obove specificationZtable are guaranteed in the range of fo +250MHz 


Test condition 


Ver=12V, Iopr=100mA CTyp.) 


Vr=15V, Topr=130mA CT yp.) 


Vr=15V, Iopr=135mA CTyp.) 
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$3019, $3019A, $3019B_ 


Power Output Po (W) 


HABE Po (W) 


10 
WRATH Pi (W) 
DC Power Input P; (W) 
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LUNVYIEE FEV 7 LAVA VK }Y4AAA—EK 
SILICON EPITAXIAL MESA IMPATT DIODE 


$50, S8250A, $82508 


OjJ—Nv KeHARRA wis LA 


©Oj—Band High Power Oscillator Applications Industrial Applications 


ema ct : Po=1.5WCMin.). (S8250) Unit in mm 
o=1.7WCMin.) CS8250A) 
o=2.0WCMin.) (S8250B) 

ome CHT y=5.5%(CMin.) 

crue CT, 

BAT Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
HEHE Le * AVr 25 V 
AREA PP 35 WwW 
game | 
pees Te | 500 FC 


* /\Va= Vopr— VarCUr=!1mA) 


Ssagteee Electrical Characteristics (Ta=25°C) 


Characteristic Test condition 
eR AEE Ver Ir=1lmA 86 — 106 V 
HES Bee eee Vr=10V f=1MHz 2.5 | 4.3 | 6.5 | pF 
$8250 —_ 6.0 8.0 
dase - $8250A | Ren-c Pee ieee Boor CTW 
' §8250B = 5.0 | 8.0 


wk - ABRSBCp~0.30pFREGAETFT , 
(Included Case Capacitance Cp=<<0.3pF) 
VAX ORE Microwave Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition | Min. | Typ. | Max. | Unit 
AL eee f 5.9 — 8.2 | GHz 
—  Qaegti‘(iQ!”*C*d:CAAV = 24V > ne eet Gee es _ 
HO S8250A Po ee ee ee Le i ae OW 
S8250B Pi=30W(Typ.) 2.0 — = 
“a ox !T”™”~—~—O:CO NN 2 6 oe 


ace HUD YY Befold_ Lace CHalta7e F Sv». 
fo+100MHz C backeee ie LES, 
Center frequeney for operation (fo) can be chosen in the range of specification when ordering. 


Output power and Efficiency in the above specification table are guaranteed in the range of fo + 100MHUz, 


= Dil 


$8250, $8250A, $8250B 


HHT NN 
EERREEES 


(M) Pog - 


Pin (W) 
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Gas EPITAXIAL MBSA GUNN DIODE 93020, $3020A, $8201 


OX-Nv Kine, Beles A wf LSA 


© X-Band Oscillator and Modulator Applications Industrial Applications. 
eater Unit in mm 
Po=100mW CMin.) ($3020) 
* 3.0¢ 
Po=150mW (CMin.) (S3020A) eed case 
P.=80mW (Min. (S8201) 
“RCT. 
7= 3% CTyp.) 
ela me CT, 
ig Maximum Ratings (Ta=25°C) 
Characteristic | Symbol Rating Unit 
See 14 
ope = 3020 
(AYE FE GEETRE) =| Voe Sa V 
$8201 13 
yo Ale GOPERR) Te —30~70 7G 
PREP TRE Tste —65~175 Ze 1. Anode 


2. Cathode 


SSA Electrical Characteristics (Ta=25°C) 


Characteristic Symbol | Test condition Min. 


$3020 
S3020A 


$8201 


$3020 
S3020A 


$8201 


PEEP Ro Ir =20mA 


Vin fp=1kHz, tw=2ysec 


AvVyYalb F RFE 


Characteristic 


$3020 
JEyeH ty & $3020A 
$8201 


$3020 
$3020A 


$8201 


weld 754 7 A 
(Optimum Bias Voltage) 


RUA 


i) 38 


$3020 
SPE _$30208 
$8201 
$3020 
Rye Sve S3020A 


$8201 


* F6TR IN fo tk, bacepPa CRE FSU. 
HD ROME fo+500MHz OFSPR CHS AHH LES. 
Center frequency for operation fo can be chosen in the range of specification when ordering, 
Output power and efficiency in the above specification table are guaranteed in the range of fo +500MHg. 


<613-> 


Pout (mW) 


CECE see tach 
4nhan eee See 
EEEPETH Pierrot 
es 
"HEE Ef ees 


10.5 11.0 11.5 12.0 
fo (GHz) 
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Pout (mW) 


(COCA 


te 
eee 
CECECEEE EEC ECE 


8.5 


f; (GHz ) 


GaAsLTEeE FS#Y7IWLAYBRHUSAF—E S 
GaAs EPITAXIAL MESA GUNN DIODE 8702 


OX— NY FRA ifs LA 
OxX—Band Low-power Oscillator Application Industrial Applications 
: (EMA TIAA CT, Unit in mm 


o=10mW (Min.) 
erie CT. 
feet Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
WBC: Case) Voo 4 vo 
yA GOVE | Toe | —30~70 | °C 
mae  . | Tar | —65~17 | °C 
AR ATI es os ee ee ee 


. Cathode. 
. Anode 


SS Saget: |Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
eB Ro Ip=10mA | = Us eee Q 
AVy Ya FEE Von fp =1KHz, tw=2nsec el Oe ee V 
V4 7 Microwave Characteristics (Ta=25°C) 
Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
See HD * Ps 10 15 | — | mW 
HS Fa ES f, sat ‘ : =a , 
a ee 93 [| 0.8 CHa 
ee rs i ee (Optimum Bias Voltage) 1.0 2.0 | 7. ee 
2 2 ee 
BE TAC | Lopr — 0.15 — A 


* FEMI AL fo vt, aceneh Cmte PF Sup. 
HH 3p IL fo + 150MHz © Bi CHG HE LES, 
Center frequency for operation fo can be chosen in the range of specification when ordering. 


Output power and efficiency in the above specification table are guaranteed in the range of fo +150MHz, 
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$8202 


P.-f 


i le 
oe alla Nee sien 
| ee 

PULL 
= CCCP ee. 
i 
oe 
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ee ae ee 
i 
Eee ee eee 
Be ice al 
Pi lO 
steal oN dole] 
a a? 2 
SO a a a a 
a 
aide che 
pie eed eile 
PERS pH reece), 


(am) *d semen 


10. 


BRA £ (GHz) 


= O10 


oo S-GX1, S-GX2, $-GX2A 


OXNY EVUYL-YHRMRRS, FIVARLUS RRR, BRB, S—GXI 
AE —KA—Y, BREE cs ASRS Unit in mm 
© Suitable for Local Oscillator in Civil Marine Radar, Collision Avoidance Coe 


Equipment, Transponder, Police Radar and Intruder Detector. 


KUMP t (S-GX1, S-GX2A): 
Afmecn=1100MHz CMin.) 
e RFE IND ABE CT CS-GX2, S-GX2A): 
Afe=25MHz (Vr=5~45V) CT yp.) 
0 ME OS 
AM#7 Cim=10kHz, B. S. B) y on gad. screw 
N/C=—165dB (Typ.) (S-GX2, S-GX2A) t  f-Sey Bites oa 
N/’C=—157dB CTyp.) S—GX1) j 
FM#6%5 (im=10kHz, B. S. B) 
Afrms=0.35Hz/,/Hz (Typ.) (S-GX2, S-GX2A) 
Afrms=1.0Hz--/Hz (Typ.) (S-GX1) 


Tuning 


BKEM Maximum Ratings (Ta=25°C) — 
Characteristic | Symbol | Rating Unit TOSHIBA 7=1 

By Pe Vopr 6.0~13.0 

4¢— BFE (tw=10ms) Neate i a S—GX2, S—GX2A 
wee | Vr Vv 

CRAP TE Tste ss @ 

JURY BE Ta °C 

$2) (35s, 50Hz, 1208) = a 


{i 4—4.3¢ hol a 
tee S751, sry ) = 100 G Ground i : 


Shock (3directions, 5ms) | 


Baaet Electrical Characteristics (Ta= 25°C) 


Characteristic mene a | Min. | Typ. Unit 
S—GX2 | 9.5 Gunn Bias Lead 
apace * : — GHz (Positive)(Red) 
= MHz Ee 
c Voltage Tuning I.eadj 
eae (Positive) (Blue) 
= mW 
? pre MHz 
Eee [Tena MHz /V 
eT eal ad es, He A5 V 
Tm Be FR | ee ei ee 
Temperature Coefficent —200 | kHz/°C 
S—GX2 eek areas 
SVB) | S—GX2A — 
Initial Drift SoGXT = MHz 
S—GX2 
AM# Eee | S—GX2A ~ | dB/Hz 
S—GX1 | a5 
S—GxX2 ae eae tts 
FM #6 epee | S—GX2A <= en 
S—GX1 = / Hz 
Dh ERE Fee 1 | Vac 
fF STi 0.6 Ade 


S-GX1, S-GX2, S-GX2A 
“BRAVE Mechanical Characteristics 


Characteristic | Recs 

AFG PHE (Outline) 7 al del ase (See Outline dr- 

_ Riligeit (DC connector) | 0 *# © 
fic Bs 2 Spe en CALS 


(Mounting Position) 
a RE BE CRF Connector)| UG—39/U, (BRJ-10) 


WAH (Cooling) serecccx ew (Condition) 


fg Ase (Tuner) | xy (Single Screw) 


aetna etnmnine 


HE (Weight) #580g (Approx. 80g) 


* JURE RU RAED LC, FARBER < OED. GORE CKH20MHz) 
Frequency is adjustable by turning screw. Clockwise turning gets lower frequency 
x [AURSEEEIL SV ~45V ACH L OPS, 
BEX LISS & ABRIL < oD ES, 
The tuning voltage should be kept between 5 to 45 Volts. 
eek A Y TORE IE, CA 74 +) 7 ARBOOKH 2, pay parE. D 
AM noise to carrier ratio (10 kHz away from carrier, both sidebands, ) 
wee MEE ARES, C7 + ) 7 JARBOOKHZ, my HPA 
R. M. S. frequency deviation (10kHz away from carrier, both sidebands, ) 
beer RFE SHE ORE CST 7 AY — FO, FERED) — FO, R74 O) CT, UN MRS — 2 OFF OPE FE 
AML CRS, ies, SREB AT y FON RCRA OP RIBAL, 94 PRD SBA D 
ESOC, BRD LORKEB MZ RV ERR CHRP SU. 
Polarity; 
Gunn diode lead ; Positive 
Varactor bias lead ; Positive 
Cavity ;» Negative 
The Required Operating Voltage will be Specified for Each Unit. 
soi TEDL DYSART — LOR RL, GS AIASN-+-2) CTO CARY BY LCS, 
Hy PEECBET SE COMORABIE (BAREUD (ht, BFERIOM1 off icieb) ET OCCIERPSY. 
The peak current at threshold is approximately 1.5 times of the operating current. 
If the operating current is lower than that specified, the cooling condition should be improved. 
eee (RIE A +O iT is 5 dh AROAVACHELTPSY. SH, PW 7 Fv ve LUE CCu 
Erik ALHROCOR PATH, —BBE PGA ET,” 
For optimum performance, RF flange should be bolted securely to UG- 39/0 flange with a semi-in- 
finite heat sink. 


= 618 


S-GX1, $-GX2, 3-GX2A 


haat Wi P; (mW) 


BRERA eR N (RETA, tte) 


1. ARBBHSE EUS BEER Frequency and Power Voltage Characteristics 


f-Vopr, Po-Vopr 
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20 9400 
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2. NOI BEMMRMBH Varactor Tuning Characteristics 
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7 ESC er eee ae 
fo Ye ee eee 
ae EEEEER REECE EEE 
4 rales eteieonalec sle Sei aie 
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- 2 ee eer see 
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S-GX1, S-GX2, S-GX2A 


I 


3. 


eistt Ambient Temperature Characteristics 


I opr-la 


(7H) °F RE 


. REE Ta-(‘C) 


Alin Ta (°C) 


P Ta 
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pt it At | tt 


° o o 
oO ~ 4 


(M4) °d Off 


PEE EEE 
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el Te a 
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Le 


FUE «Ta (°C) 


4.QHZzast Initial Drift in Frequency and Power Output Characteristics 


Po-t 


f.-t 


a ee ae a a 
oa Cg a aes (RE GES Dae 
fae a a i 
Se le a 
Po oe ae 
ae ee ee 
ae es Sa | a a 
a et a Gt I oe ie na 
EOP 
a ae a | Sa a Se a 
me oo ae a ae 
4 | ieee aioe 
oe ee ess ee 
Te 


. (M4) *d 
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SSR RSE R CEE RE 
i 
ier Renee 
eel diel 


~< |l 
Steals Hoe 
Shee a7 7 


(ZHW) 3 REY 


\ BRE] t (min) 


HEE] t (min) 
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geese NFo-Id 


eae —— S—GX2, S—GX2A 3 
Co s 
ee Sie 3 
.Aee : z 
ett ett | 
° $3 
as ae a : 
we {tft | Pe tel i 
um RK 
: ee ERS EERE 
+ : Siileeaes Oe al ae 
TT [ea A ee 
Rennes eee sas 
a: <2 
COP RRESEeE eee 
cL EL ELT LT [ais “vith titer 


REGU HE 94 A —- N84 F AOV) Io (mA) 


1 2 3 4 5 6 7 
Wa3%AT} Pr (mW) 


FMHS ARB Afims (Hz//Hz)B.S.B. 


S—GX1 1) —7##H] Rieke Diagram 
fy) HESRAE ¢ f2= 9.4GHz 
Vop=9V, Top=0.5A 
ie MMS WHNTIYS 


Reference : Output flange _ 


Cele? 7c 


. SH ARGOERR, mW) 

Power output contour(Cw, mW) 

2: Ba oh Bae (FRE AEE ERB b O BEBE, MHz) 
Frequency contour (Frequency deviation from 

the center frequeney f, in matched condition, MHz) 


ww a a me OP ae 


— 621— 


(dB/Hz)B.S.B. 


SER : £,=9.4GHz 
Vop= 9V, Vr= 20V 


3b h77 yew 


S-GX1, SGX2, S-GX2A 


AM2##= AM Noise Characteristics 


—150 : 
- a SO 
— reo TTI SANS TE milli 
ia SORT CT 
Ea 


—180 il 
OEE RT 
—190 PCE TTT TT 
0.1 1 10 100 1000 10000 


JE TLHERE) IH fm (kHz) 


FM}¢2 FM Noise Characteristics 


aaa eee 
See a 
aeeeee mae 
; mE 
eel EY 
mei: 
1 Se ec ee maa 
0.5 Soma temaeet eee ee 
a mii em =a cra 
mee SATE inn 
lll 1 ie 
0.1 al 
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PE (METS) LIA fm (kHz) 


S—GX2, S—GX2A !) —4- #8] Rieke Diagram 
> BRICK T 
0 


Mi LDS AY 
y 


ate hy gt (38 EK, mW) 

Power output contour(CW,mW) cW 

pe Fa oh hy as ( $5 AE OE ER a bo ER Rll 1S, MHz) 
Frequency contour (Frequency deuiation from 

the center frequeney fo in matched condition) 


GUNN OSCILLATOR 


O##E SREB 
© Standard Signal Generator 
© A Tri Pads FY HE CT, 
Afmeen=1200MHz (Min.) 
° BERD A Fa CT. 
Afe=20MHz (CVr=5~45V) CT yp.) 
cme CT, 
Po=100mW (CMin.) 
ATH Maximum Ratings (Ta=25°C) 


Unit in mm 


Characteristic | Symbol | - Rating | Unit 
ith Fes, HE Vopr | 14 Vae 
nee | Wr {| on | vo. 
ame S”~*~‘“ Se dC 
ah YFiE 7 — AUR Te —30~+65 aC 
feat (377 [a], 50Hz, 15min) 
Vibration (3directions, 50Hz, 15-- — 5 G 


min) : 


fe (377 Sms) | 


Shock (3 directions, 5ms) ms 100 G | 
TOSHIBA 7-3 
SABIE Electrical Characteristics (Ta=25°C) 
Characteristic | Symbol | Test condition Min. | Typ. | Max. | Unit 
i URE: f | . pane ° 
ee De 10.6 | — | 1.8 | GHe 
_ Beis A fmoon | Tope =0.59A 1200 | — | — | MBz_ 
HE WW Po Vr=40V 100 Se = mW 
eee mem | Af | (Typ) —_10_|__15_ | — | MBz 
re EIR flags He Vi 10 — AD Vae 
(=a : 
ae (Temperature Coeffice) __ 0 — |} —200 | KHz/°C 
$02) Initial Drift = a oe = 4 — | MHz 
TF EE Fee Vopr yo 1d . 9 11 13 Vae 
if Fee Viper | Topr | | 0.5 0.6 | 0.75 Ade 


KE RADEEHE Mechanical Characteristics 


Characteristic | | Rating | 


NFS THE (Outline) | MASS hR CSee Outline Drawing) 
a hake CDC Connector) | Za  ¢ Ye ) 
HAP IC BY 4Ss58 CMounting Position) F- fa CAny) 
EARS CREF Connector) 7 UG-39/U 
SHAE (Cooling) weve | fA (Condition) 
“Wit (Tuner) =~=~*~*~“—~*~*~:::::””” | OR ingle Scew) SSS 


ne tz (Weight) 240g (Approx. 240g) 


« JURE VA KD LC, JARBILS OES, 
Frequency can be increase by rotating screw single turning counterclockwise. 
at [FGA EFEIL1IO~45V IA CHER LOR S\>, SER EWS LILES See ET, 
The tunning voltage should be applied between 10 to 45 volts. 
wk BFE TIRE OTM C4 7 ARREO, BACAR, Ro4O) AY= CHARA -— 2 ORE DF 
SIEXAIML CPA. wes, TERRIA AT »y F ONRICBHA-S TO RREL, FI4—- FRET SBA 
DBOESF OTC, WRC O L OKIE PRX TO EER CIR S72 Sb, | 


Polarity 
Gunn diode connector =; positive 
Varactor bias connector ; positive 
cavity ; negative 
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§-GX3A 


tee FRVLD AST ART — & LD RU RRL REEDS COTO CANBER EC LORS. EF REICEET SECO 
MORK Bt GR) (ht, EPROM Of icis ETOCCHE KS, 
The peak current at threshold is approximately 1.5 times the operating current. 
If the operating current is lower than that specified, the cooling condition should be improved. 
wee TEAS RV CFTC 5 te, UTAROR LSE CHELT CRS. S SICH FR 9 YU LOM E ic Cu 
Erik AlGMOCORPATH, -BRG CRAB Oo ET, 


For optimum performance, RF flange should be bolted securely to UG-39/U flange with a semi-infinite heat sink. 


1. ARRBES EUBREEHM Frequency and power voltage Characteristics 
1 f-Vopr, Po—Vopr 


RS 
So 
So 


> oo 
an oS 
yi ro (mW) 


Fike f£ (MHz) 


140 34 
(EEE Voor (V) 
1 —2 I, pr-Vopr 


@ 
- e 
Tm gs 
Te cs cas 
= Fe § ee tea 
< ee ae 
he mm = ”~ 
Tee ae 
P) 
Be ark me 
aS 4L™ aad 
aN 
28 ee 
FE Vopr (Vv) aie 1 ae 
| E29 Lee & 
HE ; : 11.4 8 
yke%& f£ (GHz) 
2NI7I77V EER He Varactor Voltage Tuning Characteristics 
2-1 f-Vr 9-2 Po-Vr 
11210 (se i a ee 
Vopr =10.5V eee 
a iierg tyr ee Ee ea Pt tT 
ee ea BE eee ara a aa 
11200 =a 
3 AEH HS ~ 200 Eee eras 
Pee) 
i ore bs lee Sh 0 ee ee 
a CCRC EEE COP 
ix HH BSR EvAES HERE R oded| GR WE Meter [rok Greate ay te kes 
: aa Sanne ay Fe i i a 
zea Ht = SIC Ae ead st ego edi Ua 
fie eed eee PecllMEAealr es feel etl aed ia 
PERSE seesseeeeee 
Ai 5 a 100 teal Net te deeds alo 
wi7ol_| | tt} | ae 10 30 40 50 
0 10 20 30 40 «50 N77 7 la Vr (V) 


S777 MEE Vr(V) 
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S-GX3A 


3.QHzeset Initial Frequency Drift and Power Output Characteristics 


Po-t 


f-T 


pH fe 


A OS SA CS MEA HME SSEET 


an 
Sey 


= 


(HIN ) 3 


eRe 


LA; 


11202 


Me 


BeFE]  t (min) 


t ( min) 


\ We ES 
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ea ae S-GX4. S-GX4A, $-GX4B, S-GX5 


OMRRILBE, ARC—KA—-Y, BVM IOK NY K Unit 
SEB ky TTL —-YOREBA 
© Suitable for Oscillator in X-band Transponder, all kinds of Doppler Radar, 


in’ mm 


Collision Avoidance Equipment, Police Radar and Intruder Detector. 
eFC Lo CHIH RIN CE EDS 


S-GX4A lomW (Typ. 2k 
eee icon Cou) Ground Ing 

S-GX4B 120m W CTyp.) (Negative) 

S-GX5 180mW (CT yp.) 


© (RIBFERIVE CT 3 Vopr=9V CT yp.) 
RATA Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating | Unit 
“are | om |e 
Lee SEKE (tw=10ms) | Veuree | 5s . 
4 E mE ee a" . sepeansg: | ee : 
feng 2m | Te | 8085 | Loans 
ea CS EE 120s) i‘(i‘(a|)(Ss*é<s;ti‘ USdrTCOC~;S : aie FL ee ae er 
_ Vibration(3direction, 50Hz, 120s) | . ee VOSUIBA 74 
chee yA tae 5ms) a 100 G 
Fe SCAyFetE Electrical Characteristics (Ta=25°C) 
Characteristic | | 
S-GX4A foe Ge es ae 
ie Scxas| F° 00 =| = 
-GX5 aaa 
RiP ERE EE ae ei Meta owe? as = 12 | Va 
S-GX4A el Ot | OS 
h(E AHI le eae) oe 
S-GX5 — | 0.6 0.75 
APRA TEE Mechanical Characteristics 
Characteristic | Rating 
MZ Coutline) SIBSIBER (See Outline Drawing) 
ra heeeiee CDC Connector) Za ( 4 ) 


me AER CRE Connector) UG-39/U (BRJ- 10) 
mere (Cooling) s+: ae Paap (Condition ) 
* JAB, COMPAAS 1 DEE. 
ne frequency (not adjustable) can be chosen in the range of specification 
+e TEES SRE ORME CT TAYV-— FO, RF1O) GC WNT — 4% OFFER FREC AML TR Si. fete, 2 
TERRA AT y FON RIC IBLE AS 7 Re REL, FI 4- FRAT OBARDOETOT, PERRO EL LIKE 
Hote RE Te EEE CORTE SO, 
Polarity: Gunn Diode Lear; Positive 
Varactor Bias Lear; Positive 
Cavity; Negative 
The required Operating Voltage will be specified for each Unit. 
eee DIL ARR — LOR L, RIDA TP CTO CABELL BEC UTR SU, 
DP ERICAET SE COHMORKERE GHEE ih, EF SUOM 1.5 FICO ET OCCTERP SY. 
The Peak Current at Threshold is approximately 1-5 times of Operating Current. 
If the Operating Current is lower than that specified, the cooling condition should be improved. 
sown (PRB FOCI (che AROAVEMCHELTRSY. Sb, MPM IF vV BLOM Cute 
HL ALBOLOL HATH, —BRE eae ES, 
For Optimum Performance, RF Flange should be bolted. securely to UG-39/U Flange with a semi-infinite Heat Sink. 


| 
_ Rife (DC Connect | _ 
Wet Hie bot 2 Spa (Mounting Position) | ff. #& (Any) 
| _UG-39 
Rs 


== 025 = 


P o—Voprs Topr-Vopr 


S—GX4A f-Vopr, 


S—GX4 f-Vopr, Po-Vopr; Topr-Vopr 


S-BX4, S-BXAA, S-GX4B, S-6X5 


(Mur) og ff 


iy 


a 


S 
& = e 
a 
>| 


5 
° 
4 
at 
6 l 
a an 
|e tty ye oe 
Sem 
= 
i & 
\ | ARES ee 
lO a ee gg ae 
3 3 3 x 3 S = = = (¥) #9] Wye 
; fae ai E20 2 a eeene 
(mut) er te 
g 3 g 8 | (Mur) Og ff TH 
ACOA ST te de eee eee Ss 
(iwiginrae e ee oe 


Pie as ieee ae 
wae ME HEA Ele 
ONE AT 
| pre Peete ee eae 
eee ee 
CRS ae ele Sepia a. ve 
cise eae eS: 
RERPeeRee ee ae 
Hie ae 
BRUCE GRRE RAGE Di ae eee ae 
PCS. 
ye 3 3 o 


HW) 3} BRAY 


N 


eel 


STE VELE Vop (V) 
S—GX 5f-Voprs P.—-Vopr; Topr-Vopr 


1053 
10520 


(Y) 9° BEyVe 


BOYEREEE Vopr (V) 
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BIVERIE Vor (V) 


ite ae iis S-GX/ 


OFM-CWL—-YHRRESB, b/IVARU SREB, SRUILHE, RUA Unit in mm 
—F, Bessa as A : 
© Suitable for FM-CW Radar Oscillator, Collision Avoidance Equipment, 
Transponder, Police Radar and Intruder Detector. 
° EGHII 3 Po=150mW (Typ.) 
° ESALSIDS AGE CH s Afe=40MHz (Vr=10~45V) (Typ. 
© (SELENE CH 3 Vopr=11V (Typ. iNecative) 
RATA Maximum Ratings (Ta=25°C) 


Mates with UG- 39/U 


Characteristic | Symbol | Rating Unit 
_ STF Vopr 6.0~14.0 Vae Gunn Bias Lead 
2 ao i (tw =10ms) Vsurge 15.0 V es) 
SAVE LE | Ve 50 Vv 
a 2 od aa Wikactor Bigg Vest 
WP PRE 7 — ARE To —30~65 26 (Positive) (Blue) 
Ge 3 Filal, 50Hz, 1208) G 
Vibration 3 directions, 50Hz, 120s) 
pe 5ms) ae 100 G 
SSAyiete |Electrical Characteristics (Ta=25°C) 
Characteristic | Symbol | Test condition Min. x Typ. | Max. | Unit 
HO Po 100 150 — | mW 
ie 0: nn Aer 2 | 40 | 70 | MHz 
Re | lee | AT/AV Cee '|MHz/V 
alae FE "Vr 10 — 45 | V_ 
ee ae Coefficient os ean (Typ.) — | 7120 on ee 
— OED Initial Drift eas Vr=20V ie A — | MHz 
VER Fewer Vopr 8 11 13 Vae 
yf Fs ieee ieee Pen he 2086s“ Oa76 Ade 
ERAS EEE Mechanical Characteristics 
Characteristic | Rating 
NTS te COutline) NIG MBAB Cee Outline Drawing) 
"Rise CDC Connector) y ( y ) 
Wy ic Bas 4 S48 CMounting Position) te ™@ (Any) 
BARGE CRF Connector) UG-39/U CBRJ-10) 
AK (Cooling) een (axis é) (Condition) 
alga 7Az& CTuner) M—xyzy (Single Screw) a 


if te CWeight) £980¢ (Approx. 80g) 
«ANIL, 
Frequency is hot adjustable 
«& [RUSS AEILIO~45 VEIL CMH 8 HRW, 
wale EWS & ARR ILE << OES, 
The tuning Voltage should be kept between 10 to 45 volts. 
axe TUFEIL THRE ORE C1 TAIV-— FO, BHAI - FO, £8740) CUNRIRT — 2 OFFER RIEX Fl dn 
LUFF S\., Isc ERR AT » F ON RRC EAST ORBEL, FIA PRR SBAMSDYO ETO, 
Bee 0 & bE AEE & BZ eV GER YR CIR PS, 
Polarity : 
Gunn diode lead ; Positive 
Varactor bias lead ; Positive 
Cavity ; Negative 
week FEDORA AUR T — & LD RUS, PAERDR TA CTO CAMBY BS LTC KES. BIFR FECT SE 
COMOmA Ri (GEARY (h, BPFRTOM OCD ET OCCIERFS. 


= 020 


SGX] 


The peak current at threshold is approximately 1.5 times of operating current. 
If the operating current is lower than that specified, the cooling condition should be improved. 


cpio (OEY SAA OIC Te 5 DICT AROKRVSE CAEL TK PAY, SOMME FV UL ORE 
Cu ¢fcoit Al ROLOXHEAST HII )B RE AA ire ED, 


For optimum performance, RF flange should be bolted securely to UG-39/U flamge with a semi-infinite heat sink. 


| LNSISSE RAH Varactor Voltage Tunig Characteristics 


1-1 {-Vr 
10560/— 
10540 
10520 = 
= £ 
ae ro 
i ™ 
10500 eI 
ie 
10480 
ee FEE mn 40 50 0 10 20 40 50 
ME Vr “(v) Ree w 
. cme: - lopr-V 
2. Hikes kU BIBER Frequency - opr Vopr 
and Power Voltage Characteristics a 
2 Vopr, Po-Voos yaaa 
f| =< 
ie. isis PONS er 
E : SA 
“—— N wae 
% uot & a : hed 
ae: Pavan auu 
. ze  é 
a“e CCE “et fe 
i “EEE SRERAEES FCoE 
0 


0 4 6 12 0 


Fe Vove (Vv) 
. : a8: a (Vv) 
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V4 IARSAA-—KAA VF 
MICROWAVE DIODE SWITCH 


ORFBAAL yF UOR 
© X-band Medium Power Switching Applications (Waveguide type) 


oPINS1424— FRIEALEK A VY FOMUEMIBAT » FOF, 
oA, THY vey 2g SHES CR TOES, 

Li<1.0dB (Typ.) 

Liso1>30dB (T yp.) 
Bie CS At LOCWAIMITD PHA LC bE CH ET, 


0B, WeieeT, 


Mates with 
UG-39/U 


10 Max 


: 
i 
PS | i 
- Site 
. t 
a ie 
j : 
ee 


oO} 
— 
=H 


AH Maximum Ratings (Ta=25°C) 


Characteristic | Sy mbol | Rating | Unit | cae Connector 


UM—SR (Note) 


at AUT | i peak 20 | WwW 
EYE} | P 1 fee W Note : Ping is supplied. 
bested tae a Polarity is Positive ta | 
20 F ABT lbtcs 200 mA Vlange when Isolation 
2°47 ABE Voias 150 Vv ee ee ee 
ace ee ree reese receen einen ee ee owen) bere ————— : —_—- JEDEC 
JU Pia ie Ts —30~70 °C Denes 
foren | Ton [~es~1a5 |S cae 
* SL Aillg=lws, < Dike LIAKA=1KHz, £=9375MHz 
Pulse Width=1ys, Pulse-repetition frequency=1kHz, f=9375MHz. 
SAaytett Electrical Characteristics (Ta=25°C) 
Characteristic | Symbol | Test condition | Min. | Typ. 
panies f - 9.3 9.5 | GHz 
Fi AGRA Li Voias=0V 1.5 dB 
fo—9.4GHz 30 dB 
TAP VSS oe 7 Lisot Tbias=30mMA ee see - - pf fee ee 
3 f,+100MHz 25 dB 
JARS BEBE fn | — 3 | MHz 
| t oV—30m A ; 200 ns 
At, FU TRE ton £=9.4GHz = aoe = | means | banish ey 
tort | | 30mA—0V | 500 | ns 
RAB AR N44 TABR KEBBRE 
Insertion Loss Characteristics Attenuation Characteristics 


tte 
fe ad | 
(= 

as ee meee 

eae 

See ai 
9.4 9.45 9.5 

Wyk Be Of (GHz) 

T4AVb—-Y av BE 


Isolation Characteristics 


eat 


ae 
a Bill 


RATER L; (dB) 


Skee & (dB) 
Attenuation 


tll 
0 Bett a 
10uA 100A lmA 10mA 100mA 
“v4 oa AR I bias 
Bias Current 


PAVU-YVav Lites (dB) 


FRB £ (GHz) 


S MX2 | | V4 ORS EH 
. MICROWAVE MIXER (TENTATIVE) 


OXAY FYU LL —-SSERRRRE SEY OSB FY VILD—-FIALY SA Unie 36, Sain 


(ME S EH 


© Marine Radar Receiver Applications © Doppler Rader Mixer Appilcations 


0 DBIBAAVNS <, (ERE CF, 
NFo=6.0dB (Typ.) CNFir=1.5dB) . 
© HT BEBAHERS CH CWET, i. ies weak 


UG —39/U 


Eu=10 erg 
e)HCGtoec, SAB APGIRAVTAIVAKS YPM OX ET, 


BAT Maximum Ratings (Ta=25°C) 


Characteristic | Symbol Rating Unit iN | 
Nn ee 1346, : 
Wy Eta = BL AF | Ex eo 10 erg Bits, ganmector 18 Max 
Fed Pn BE Ts —30~65 ae °C Note : Plug is supplied 
CRAP GRE Tstg —65~120 °C 
* DSOQIMNC 4 t- Faery bL2.bns HOM. ARAL, AERA 3 
dB LEDS SRO = KN, 


TOSHIBA 7-9 


The burnout energy criteria : incident power of the pulse, duration 2.5ns, to the 


diode mounted to 50Q coaxial cable when the NF increases 3dB 


BAA Electrical Characteristics (Ta=25°C) 


Characteristic Test condition | ; 
FAL + f 9 10.6 | GHz 
ADEE INPUT VSWR Ip=4mA, R,=200Q 1.6 
BAZ RD Rie lo=4mA, fir=30MHz 50 | 250 Q 
a Mo ea ! 6.5 | dB 


ee HDB, + 100MHz 482. 


Center frequency can be nominated in the range of +100MHz 


a 689 == 


VIDORSAA—KVS VA S-LX? 
MICROWAVE DIODE LIMITER (TENTATIVE) Z 


O b—FREO Rie | Unit in mm 
(© Radar Receiver Protector Applications 
eXAYV ECV YU SRO REICH CT, 
eh TABOR ig Ay YF AA SCP, 


EATS ERENT CN TET, “UG=39/U 
need a fee 


Ppeak=200W (Max.) (+S Alfi=lus, #5 LJveec=1KHz, 
f=9375MHz) 
eV ig Fy YPREAT CHET, 
SPHERE Pis(1)=250mW CT yp.) (Ppcax=200W) 
AAA TERS RV Wi<0.05erg (Max.) 
oF, Wese Cy, 


eA 4 Maximum Ratings (Ta=25°C) 


Characteristic Symbol | Rating Unit 
RBH * — Poeak 200 Ww 
wae a ae eR Se 
~~ BRULEE Ta —30~70 i: TOSHIBA 7-8 


PRARTUE | —65~125 
* 2 Ali=—lys, Mok UGA =1KHz, f=9375MHz 
Pulse width=1lys, Pulse-repetition frequency =1kHz, f=9375MHz 


SSH teME Electrical Characteristics (Ta=25°C) 


Characteristic | 

aca ft wee Ae aae — | 9405 | MHz 
mage | | Reep<imw } °»&=4«| — | i0of] 1.5] 4B. 
Se arr Pane eek Pig | Preax<<200W /  — | 250 | 500 | mW | 
SHAR Z BHO | Pi | Poear<loow — | — | 250 | mw 
SHARIA VE D© Pir® Peak <10W = — | 200 | mw 
ARAL DBRS REA Wis ~ Pooak=200W, tw=las,f=1kHz| — | — | 0.05 | erg | 
mee stidsite a Sa aac Gia aera ane a 


TRATBARE CTa=25°C) SEBS HA VTE 
Insertion Loss Characteristics Leakage Power Characteristics 

hs S f= 9375MHz 
es a a a a (i DD = SU Ze = 

we. o shed 2N)v Alls lus 

foe ed 

Ree ee a0 63 ion 
me Ghee os Le ee de ee ‘a , 
<2 932 9.34 9.36 9.38 9.40 9.42 jae Ty 

£4 ma EAT 

uke f£ (GHz) THe ” rae il 

a oath 

1 


0.1 
IRE, vA Poeak (W ) 


1 N3 1 g 3~ 1 | N3 1 96 | SILICON eee iciegenciiontl 


O-REREA — 
© General Purpose Rectifier Applications 


Unit in mm 


et / SABLE : Vem =200~800V | 
e eget : lo=0.75A (Ta=75°C) (1N3193~1N3195) 
=0.5A (Ta=75°C) (1N3196) 


o 
oo 
on 


.6Min 


39 


BATH Maximum Ratings 


dk 


Characteristic | Symbol | Rating | Unit z 
NSIS 80 j 
BEA Ae 1N3194,, vy ; 400, = 
ah 7, BEA BE aN 3195 RM a V z 
1N3196_ 800 __ ¥ 
__1N3193 | 
PS __1N3194 | yy 0.75 A 
(Ta=75°C) 1N3195 = 
ea fe) 0.5 7 wy—K YE 
AL 4 2 surge | 4560Hz) | A nr es 
tee Bi BE T; —65~175 °C 
RAP Tine T stg | eo 


65175 


TOSHIBA 3-6B 


BS aAKH Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
| 7 


a WUE B Vru | Ipw=0.5A, Ta=25°C — | — | 1.2 Vv 
Igu 


a GH | Vau=Rated, T)=150°C = | 0.4 | mA 


Io-Tamax 
se Ba a a i T= 50S 
Se RARER L 


aL Ye 


a 
0.754 = i < 
aa : 
a SERBS REESE = 
=. ~ 143193, 13194, 103185 ae Noo 2 
—s 0.50 rT | [| (AeA TT See n8 Be ¥E 
aad Ge |_| 8 
cs Pe) 
R iw 
0.25 | ay $ 
a SBE weee 
PEEEEEEEEEE EEE 
ol REE ee Pt 
100 —50 0 50 100 150 


FAYHIBE Ta (C) 50H z ik Sa ik i AE 


43, 1S1643R, 
44, 1S1644R © 


OxBv SKA Unit in mm 
©) High Power Rectifier Applications 


YY IY ERE ERRT 
SILICON DIFFUSED JUNCTION RECTIFIER 


© REDE ¢ lo=50A 
eat AWA: > Vraam=150V (181643, 1$1643R) 
300V (181644, 1$1644R) 
es y FT, TRU 7s LE OL TRAC LET, 
© WERT 4 VIL VG-211 BAGH St. # > / Available Heat Sink VG-211B 


51M ax 


ox HG 181648, 181644 


LL} 
(Zid. 
' 


Se 


LL ha 
CLL. 


ATH Maximum Ratings 


LL 
Me, 


ae 


; N 
Characteristic | Symbol | Rating Unit mh 
ae Adie HE 181643, RI ov [0 = 
__€Ts=150°C) FP Si644 RN 300. 
SPC ra iC Io 50 A 
se AI ara 7 ape Yat surge 1000C50Hz) A 
RAL Tim FRE Tstg —20~150 aC 
aS it be 7 TOR 300 kgcm = 
+ iis LOWE /Resistive and Inductive Load. 
QA Electrical Characteristics 
Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
ah 7 UE EB | Vr | Ipm=50A, To=25°C — {| — | 1.2 V 
ah AUG BE | Inu Vru=Rated, Tj=150°C — — 10 mA 
BRC Lae | Res -- — | 0.5 °C/W 


** Junction to Stud. 


— 633 — 


181643, 1S1643R, 181644, 1S1644R 


BERRA EREY sae Ak eee 


pasene 
Bae 


RRRERE 
PAL Kkee eee ee 


a 

VE a ee 
Hiesieetiieae 
Us < a 
HAN ET Ee 
Hoc CSU Te ee Se ee 


i 
N 

a) 
NS 


VAD 
Ieee 


IN 


| 
| 

ily 
m4 

Eee 
“VF 


SHSQMAAE HE Trav (A) 
iF 


Prav-Ipav 


LAS ZI 


i 
|_| 

E 
| 1 LA 


Soe 

Bie! 
aaa 

Ae 


|| 

ry 

ie 

= 

|_| 
PaSSeS 725 2eRAeeAe eee 


CC 


% S + a = 


(AL) AVI 36 WELL Be ele 


S s 
iy Geclele 
ws | | 
CoA - 4 
\ Peecereeecc 7277 aay 
ey a se 4 ces x 
ieee - a f om Torys 
Ke 2 ra a Eas GY 0 EE 
Aa WJ Sob ‘oe 
ae eileen a re 8 i 
Noy AI Ly le @ {J = 
S PTR ok. oom Nice 
Pee 2 ie 
© s) i E $x) 
ee Risen 8 : | : 
NA | ACCC? H YW = 
< a ja = / 3A 
Ne Coo yr.) ® | A P+tt4e Hy 
4 mmm iS _— aaa S 
=n ie ies van S 
« Ss | 
= cs Crrrery ann 
: He £ ef ZA ‘ 
: ee 36 aa au Bese 
an tle ie ~ E : 
I cise euil4 
aS, am ri 
le ; 
Tri, ® } 
3 8s ¢ 8s Ss 4 8 cote See ee 
(V) Ol MEG § 8s 3% r 3 S 


(¥) "| (eR) MB + 


AIRE Ur (V) 


YY AVES VERRT ; 1 
SILICON DIFFUSED JUNCTION RECTIFIER 


OxABA BHA | Unit in mm 
© High Power Rectifier Applications 


o HGR THE : Io=100A 

ot AEG EFE : Vrm=150V (181645, 1$1645R) 
300V 181646, 1S1646R 

24 ye, BIER SOLS TRAC MLET. 


181645, 181648 
1STBASR, 1STBAGR 


ATH Maximum Ratings 


Characteristic Symbol Rating Unit 
tA BG FE (181645, R_| vy, 150 Vv 
(Tj=150°C) 181646, R 300 
PERC Dit * Io 100 A 
BAB Lee —S RH | Toure | ——-2000050Hz)|— A 


(FETRBE . Tie —20~150 °C 
ERS IS bv 7 TOR 350 kg cm 


* fils k UG At Resistive and Inductive Load. 


SAeayeetE Electrical Characteristics 


Characteristic Symbol Test condition 
_ ee ASI CF Vru Ipm=100A, Tco=25°C 
Ae eT lag _ Vru= Rated, Tj=150°C 
ao . foRower Pe 
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181645, 1S1645R, 181646, 1S1646R 
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OxEBABRA Unit in mm 
QOHigh Power Rectifier Applications 


e Ie att : lo= 200A 
eet A EEE : Vaw=150V (181647, 1S1647R) 
300V (181648, 1$1648R) 


4 y TRE, TEMPTS E OLE LET. 


eo jk#AT 4 VILVG-2047300 FA 3 tL# TY Available Heat Sink VG-204 is a 


EATER Maximum Ratings 


EA BU HE 181647, R_ 190 —| V 
_(Ty=150°C) / 181648, R_ ae a 00 
SPC HEAEY Dit * | A 
ab ULL aT 7 a SE Asurge 4000( _— A 
RAFI Tseg Tg | 20-4150 eae See epee JsDEC 
Bek bh LZ TOR | 500 | kgem 
x pihois LORE Ty Resistive and Inductive Load. TOSHIBA 3-52 
Saat Electrical Characteristics 

Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
eA BER FW F Vru | Irm=200A, Tc=25°C coe eck Oe oe 
a at A GUE HE Ins 5 Vin=Rated, | -Ty=150°C oa - | = 30 | mA 
ene ee | Rens —~ | — | 0.2 °C/W 


**x Junction to Stud. 
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181647, 1S1647R, 181648, 1S1648R 
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Characteristics 
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YU AYERS BERRT 


SILICON DIFFUSED JUNCTION RECTIFIER 1 S1 829. 1 S1 830 


O-KEB REAR 
© General Purpose Rectifier Applications 


Unit in mm 


eFibkireit ;lo=1A (Ta=65°C) 
et SA BEE > Vam=800~1000V 
FFIAFAyF + En YPlastic Mold Package. 


BAKER Maximum Ratings 


Characteristic Symbol Rating Unit 
4 A SAUCE Lane pe a! en 
1S1830 1000 
gue ME (Ta = 65°C) “To 1.0 A 
RAR LT 7 HE las ~ 45(50Hz) | A 
ee OIE T; ee ee © 
(RAF TARE ee Bag AG 


JEDEC DO-15 


TOSHIBA 3-4 


S GAH Electrical Characteristics 


Characteristic | Symbol | Test condition 
4& A SEUIB EE FE Be View Ipm=1.5A, Ta=25°C nl 122 V 
7 Iru(l Vrem=Rated, Tj=25°C — — 10 
4b A, SEE Ut = | ee —_ ae ts ae BE ———| wA 
| Tru(2) Vero = Rated, Tj;=150 C sad pare 400 , 


* Y— FORMAT, J -— FOO b 6mm El LEBEL CAERAIT LOK KS. 
Soldering ; 6mm is the minimum to be kept between case and soldering part. 
e JD— FRE OBA, V- FOodRAb 6mm WED L CADP HMC KY RSW. 


Lead Bending; 6mm is the minimum to be kept from the case when bend the Lead Wire. 


Io-T Max. 


Isurge Max. Characteristics 
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ee ae 
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a 2 30 
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on lel 
. eee SO eee 
Kesar A AE Ta ('C) I 3 5 10 30. 50 100 


SOH 22 REN 4 7 VR on 
Cycle at 50Hz n 


_ = 639 


] S1 834. : 1 S1 835 SILICON ninceeD TRO eee 


Omz A 

OFast Recovery Rectifier Applications 
e MIR] ¢ trr(2)=0.35us (Max.), trr(1)=1.54s (Max.) 
eat A FGM EE > Vram=400~600V 
e sweet : lo=1A CTa=50°C) 


iAH Maximum Ratings 


Characteristic | Symbol Rating Unit pene 
See | 181834] ., | 400 
7 A GEE Fasiess Ye fF a 
eee 181834 300 
wows sigs] Ye Fa] 
Fg keer (Ta=50°C) eG oe ee. 
4 A A Ui Tre 3.0. A 
at AL BA Lot 7 aR IF Isurge 60(50Hz) A 
pe i FE fhe —AQ~125 va & 


EIAJ SC-39 
TOSHIBA 3-4 


= Sat Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. 
2 A BEBE EERE F | Vem Ipw=1.5A, Ty=25°C ered Sol ee we 
ane Iru(1 Vem=Rated, Tj=25°C — — 10 
EA TMB TE BU ae ee aes in 
Teu(2) Vrem=Rated, Tj=125°C ss — 500 | 
| ter) | sIr=20mA, In=imA, Tj=25°C)  — — | 1.5 
Sift 4 = acne fi Ss Eeesnee eens ea aaa a a Ne cr us 
eae trr(2) Ip=20mA, Ip=20mA,Tj=25°C —- ae 0.35 
phim eee ee A bane ,tp=5us | |. | 
EVO | Vir Ae a cei —~| —~| 6] v 


Note 1 Y— FORMAT, 9 — FOorty bommL EMEL T ¢ HERO, 
Soldering; 6mm is the minimum to be kept between case and soldering part. 
Note 2 9) — FRAT SoA, I - POO a SommyL EDLC AM HHI TS KS. 


Lead Bending; 6mm is the minimum to be kept from the case when bend the Lead wire. 
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181834, 181835 
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YU AYLEREARE RRS 
SILICON DIFFUSED JUNCTION RECTIFIER (TENTATIVE) 


Unit in mm 


OnS—-FLERESRA 
O High Voltage Rectifier for Color Television Receivers Application 
(Doubler Circuits) | 


° EDF EAS V./Good Foward Characteristics 
ent Co : Vam=25kV 

0 eo) Sv. 3 Inm<l.5wA 

e TAEI(S RBI DBE» ¢ ter<250 ns 


BAEM Maximum Ratings 


ab A SEGRE FE Vem 25 kV 


See aE EGE I, ‘ 2 mA 

em Dit . Isurge | 1 ae 
eemee |r | 125 °C 

mire |.  | Tse | —4~12 | °C 


* 1/2 Cycle at 50Hz 


Sekt Electrical Characteristics | 
Characteristic | Symbol | Test condition | Min. | Typ. 


| Max. | Unit 

EASE EMEP | Vem |, Ir=10mA —-~| — | 45 Vv 
eA BU re tt Tru Vam=20kV — | — 1.5 uA 
$b AL GES | tes aN | = — | 250 | pS 
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T ST 838  LUALEHEAVEHRT 
: SILICON DIFFUSED JUNCTION RECTIFIER 


OnF-FLERESAM | } eel 

© High Voltage Rectifier for Color Television Receivers Application (Designe 
for a replacement of the High Voltage Rectifier) aS < 
OFF: 


«WT aRPEZS U»/Good Foward Characteristics 
°IN-E CS > Urm=45kV 

o PB REDV SR t Inm<2.0pA 

o TATBIGERTHID SRV > > ter 250 4s 


"10.440. 


HATE Maximum Ratings 


1s i 
fen 730 1 09 
94.54 , 


Characteristic | Symbol | Rating Unit 
4d /L GGA Vem 45 kV | 
<< a i ne Ge ae eT ess 
Cre Bit 0 fi | spin Be 
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So 
10.4£0.3 


Sy te Isurge 1 . ie 

eee 0 0UU™”~—“‘<i<‘<~STSC(;::sCSE CT 
(RFF TE 

* 1/2 Cycle at 50Hz 


JEDEC me 
EIAJ a . 
TOSHIBA 3-30 


BAA Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
4 A, SEIS Ee Vr Ipm=10mA — — 80 V 
+b A BEG it | Irw Vrm=45kV | — — 2.0 pA 
TaN 2 eT] ter pea a on 250 us 


—644— 


PFEATDRI High Voltage Input Waveform 
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1$1885~1S1888 ___ ‘inne. 


O—-RERE RA | - Unit in) mm 

© General Purpose Rectifier Applications. 
. SPSS aE vit FE Dit :Io=1A (Ta=65°C) 
ot A TRBE : Vau=100~600V 
e+ 1%: Epoxy Package 


mATH Maximum Ratings 


Characteristic | Symbol | Rating Unit 
1$1885 100 
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SS Agtett Electrical Characteristics 


Characteristic - | Symbol | Test condition 
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YU AYERS VERRT 
SILICON DIFFUSED JUNCTION RECTIFIER 


891, 181892 


O—-KERE TA - Unit 
© General Purpose Rectifier Applications. 


in mm 


oe Ae Bye 3 lo=m1.2A (Ta=65°C) 
eat A BE BEE ; Vram=600~1000V 


BAKER Maximum Ratings 


Characteristic | Symbol | Rating Unit 
1S1890 


A GEE ~1S1891 | Vem 800 V 
1S$1892 a008 
_ Seater (Tan 65°C) “To 1.2 A 
SAULT Dr SEE i oa es 
a ee T; COCO” 


PR FF nt BE 


TOSHIBA 3-7H 


@Aaytett Electrical Characteristics 
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1 S1 94] ~T SI 944 a SILICON DIFFUSED paride carries 


O—-REB BEAR | Unit in’ mm 
© General Purpose Rectifier Applications. 
0 ARE RHE : lo=0.5A (Ta=65°C) 
et LSA AE : Vem =100V~600V 
ect+7iYEpoxy Package. 


BAER Maximum Ratings 


Characteristic | Symbol | Rating @ Unit | Cathode . 
_1S1941 | rpebeisst OOS 2 ta) 

commie PRET] vq, [ey 
Oe een eee eS) ce eee EE. eee eee 

gue (Ta=65°C) Io 0.5 | A 
RAR eT oie | Tsu. =|) 85G0Hz) | A 
vem TH ts 

(RARE 3 ie |; —40~125 | oC 


JEDEC DO-15 


+ wre mrenmsnemeenene/nesn rapes arte Areontettntsnatarsstetn ets 
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neue teveraetertrtennenh 


TOSHIBA. 3-4 


BAAytte Electrical Characteristics (Ta=25°C) 


Characteristic | Test condition | 
3 ASHLEE F Vr | Iypu=0.5A, T,a=25°C | 
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SILIGON DIFFUSED JUNCTION RECTIFIER 1$2233, 182234, 1$2235 


O—m EF it Unit in’ mm 

©) General Purpose Rectifier Applications 
e YR HE BE 3 lo=1.5ACTa=65°C) 
ett FAURE > Vem=600~1000V 


BATH Maximum Ratings 


Characteristic | Symbol | Rati ng | Unit a 
AS28830 ftttt—~™ i 
vt AL SEGRE 182234 | Van 800 Vv 
192235 1000 _ E 
eae yt eC Ta = 65°C) _ to 1.5 A & 
areitiss DN Ye Thee 100(50Hz) A : | 
Se A RE T; —40~175 °C f 
PF BE Tots | —40~175 2G 


TOSHIBA 37H 


MAAK Electrical Characteristics 


Characteristic | Test condition 
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YU AYRES SRT 
SILICON DIFFUSED JUNCTION RECTIFIER 


1822378 


OBBE AI-TFLEBEBAA (3 fe) Unit in mm 
© High Voltage Rectifier for Color Television Receivers Application (Tripler 


Circuits) 


° ECF AEE DS FU. 7Good Foward characteristics 
¢ iit H Co : Vem =18kV 

o MEO) Svs t Inm<1.54A 

o VEIBIGE RL DIRL > ¢ ter<C250 ns 


| KER Maximum Ratings 
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"EA BREE Mes 
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RARLIE Tste 


* 1/2 Cycle at 50Hz 


TOSHIBA 


Aas Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
2 A GAIREE FERE F | View Ip=10mA oe eae : 
eam ise | “Vee 18KV—“‘i‘“‘«‘~iYSC‘i STC 
Paci tie re a ee 
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1$2615~182617 


YYUAYLERMEABERRT 
SILICON DIFFUSED JUNCTION RECTIFIER 


Ome 


Fast Recovery Rectifier Applications 


182615 0.25us(Max.) 
182616 0.35us(Max.) 
182617 0.94sC Max.) 


o HEV EIRF[H] § ter(2) 


eat UAE ; Vram=600V 


© GHG HE s lo=1.0A (Ta=50°C) 


HATH Maximum Ratings 


Characteristic | Symbol 

2 A SEGUE FE | Vax 

TER) (bn Aum Vr 
PAU TE Tea 

Pgertrmyt CTa=50°C) Io 
RAUL 7 RE ee 
es Ty 
RARE T ste 


Unit in mm 


| Rating | Unit 
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3.0 A 
1.0 | A 
60(50Hz) _ A 
—40~150 | “SOSA, S74 
—40~150 | aC 


BAA Electrical Characteristics 


Characteristic | Symbol 
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2 A EME He ~ | Tew) 
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182615~182617 
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© General Purpose Rectifier Applicctions 


YU AYER VERRT 
SILICON DIFFUSED JUNCTION RECTIFIER 


et A TAH : Vam=100~1000V | 
© Ase > lo=1A - 
ePFARyYaN— |} RHETT Glass Passivated Rectifier 
BAH Maximum Ratings 
Characteristic - | Symbol | Rating | Unit 
TOSHIBA EIAJ 
NO. NO. 


1BZ61(€1S2576) 


ees | 1DZ61(1S2577) 
EA SUUEIE =F 4G761(1S2578) | VR V 
— |_ 1JZ6101$2579) Oe aa 
_ 112610182580) _ 
_ 1NZ6i(1S2581) 
PT it lo A | 
ewes een este ~~ | CU ee SOS™S*e = OOO IZ) 
PAULL eT IA OB Tsurge —eeoty A | JEDEC 
deer ilStin BE —40~150 °C EIAJ = 
RATE Tstg —40~150_ | °C TOS? 
HO sisi s Y -— FORMED 1Omm LEBEN COME Dixie 290°C C5 ML 


PIC TERR 2 D SE, 


Caution : Lead wire temperature of any position especially Closer than 10mm from 


the rectifier body must be kept within 290°C for 5sec. maximun during the 


time of mounting this rectifier. 


SAA Electrical Characteristics 


Characteristic | Symbol | Test condition 
at A, SIBLE EE REF Vem Ipm=1.5A, Tj=25°C | | = — | 1.2 | V 
at GE Inu Vrem=Rated, T)=25°C = —~ | 10 | wA 


CRO, Y— PRIA FAMED SmmYAS HRV CPSU, 


Lead. Bending : 5mm is the minimum to be kept from the rectifier body when bend the Lead Wire. 
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ip-UF Prav-Irav 


pe= 
etl | 


ae a eee ~- 
ana ase CaS = 
a ae 
aa 
| & 
paw 
iK 
im 
R 
he 
{ams 
& 
Er 
0.4 8 Li2 1.6 2.0 2.4 2.8 3.2 
FIA IEME PF Or (V) 
IMAB HE Irav (V) 
Ta Max—lo 
160 
140 
qeenome 
oer ie NSS 
2? 120 N SS. AN 
ia mn ee Ts S 
e 100 & 
N ; 
i sot ee E 
my ER 
ast Hig 
Hg kh 
ti 60 tie 
iz hE 
bs 4 ee Phase Half Wave ne 
tkit tit Resistive Load 
J—FHoR “ ‘ca HAfAAE UR Single Phase Half Wave} 
20 eas Wire Length : 10mm) fkit Att Resistive Load 
TT)» ERY USS y Fi Y—-FERS 20mm 
(Printed Circuit Board Area) (Lead Wire Length : 20mm) 
0 OL 
0 0.2 04 O06 O08 1.0 1.2 0 0.2 04 0.6 0.8 1.0 1.2 
FIVE CE HE Io (A) FRE Io (A) 
Ts mMax—lo SFI Fiz —~a 


SERIE KK IL BAAR ET 
(Infinite Heat Sink) 


“S 
a 


(No Heat Sink) 
Lead Wire Length’ \ 


EEK (9%) 


a: Conduction Angle 

(HE) ZEAE OBA IF IEO 
felt, BM Hwa fale £ ) ok 

b te BIA HE ese & HRP 


BEHAARIBE Ta (‘C) 


‘ RO PHA Hel EC TPS 
0 20 40 +60 80 100 120 140 160 180 


it ATO Ay oa (deg) 


SK 
= a 
seine 


0 02 04 06 08 1 
PERE Io (A) 
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1BZ61, 1DZ61, 16261, 
1JZ61, 1LZ61, 1NZ61 


Isurge Max Characteristics Rin-Lead Length (Typ.) © 


(A) 


Rih-a CC /W) 


a) need YB I surge 


PIRI 


0 


60, 60Hz3# MEDINA ZB on fe 
“Cycles at 50 and 60Hz n Y—KOHS L (mm) 
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s sania 30013, 3CD13, 3FC13, 3FD13 
sin bri ta es 96012, 33012, 3L€12, 3NC12 


O— it BF 3 tA Unit in mm 


© General Purpose Applications. 


e Faeyr : lo=3A 

et (LOUIE AE: Vira =150~1000V 

MELLO AK y FATS CHD BIKA O MIMBO BENS BH & 
+, /High Reliability under the extreme hard condition as utiliz- 


ing Hermetically Sealded Stud structure. 


mAT* Maximum Ratings 


Characteristic | Symbol | Rating Unit = = 
3CC13, 3CD13 150 ae 
. 3FC13, 3FD13 300 = 8 
SATE | 3GC12 . - v am! 
(Tj=150°C) | 3JC12 am 600 | | 
3LC12 800 
~ 8NC12 1000 
ADL 4 7 ap — SHE lentes 90650Hz) | =A 
CRAP Ta BE Toe —40~150 oC | TOSHIBA 3-11H | 
ify b 7 TOR 40 | kecm tithe heart fe 


Unit in mm 


* wP£hits k OFG 47 Resistive and Inductive Load. 


ay 
8520, 
2206 
/ i. 
| 


% 
os 
— 
<1 
oD 
(jo) 
N 
o 
+ 
get 
~_ 
onl 


eae en 


JEDEC 

EIAJ a 

TOSHIBA 3-11 

T72Y VE ACOIA BHA 
Mounting Kit No. AC3IA 


BAA Electrical Characteristics 


Characteristic | Symbol Test condition | Min. | Typ. | Max. | Unit 
at 7, SEI aS FE | Vr Ipm=3A, T,=25°C | — — 132 | sn 


—_————— 


A DUTT | Ine | Vam=Rated, T)=150°C | — — | 1.0 | mA 


=65/ > 


1013, 3FC13, 3FBI3 
J012, SLC12, 3NC12 


o 


To-T. Max. | Isurge Max. (Characteristics ) 


30013, 3CB 
36012, 3 


Ti=S0CI BITS 
BARRERA L 


elt 7 Ai 


I‘ 
LN 
ee] 


Ea 
NL 


Hit Io (A) 


+ — YB UK) Isurge (A) 
a — + 


mYAVJA) 
WP/4% 


te! ae 
ret St Sp 


FAPAIEE Ta (C) 
BE AGMOBS, BMA TOML FC CEA CPE RV. | 50Hz iE s2# ok 3H EEN I BL 


In the capacitance load, 70% current 


derating is recommended. 


: 
See tee eae eee ee 


ee ew 
CESSES CEE eee 
SCP RREED TT 


of | | | ft | 
a Oe Fe 
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a sunaiiaeieniee 3B761, 30761, 3GZ61, 


SILICON DIFFUSED JUNCTION RECTIFIER 3JZ61 y 3LZ61 5 


O—-KE REAR Unit in mm 
© General Purpose Rectifier Applications 
e od A, Be BE > Vam=100~800V 
© FGRETEDE t lo=3A 
et FAR y Vv, XX bE /Glass Passivated Rectifier 
Ex A Ay «©(Maximum Ratings 


Characteristic Symbol | Rating Unit 
TOSHIBA EIAJ 


No. _No._ 
ses __3BZ61(182582) 
EA BONE | 3DZ61(1$2583) | Vem ¥ 
_ 3GZ611S2584) | 
_ 8JZ610S2585) 
8LZ6101S2586) 
PT Tt A 
Bias | 00(50H 
eA Lt 7K VBE nines A 
Set rath SE —40~175 °C 
Fein RE —40~175 ae ee 
HD APPR s Y - FORMER E D10mmL) EME COMED 290°C C5 MUA 
(CPP YK OS, 


Caution : Lead wire temperature of any position especially closer than 10mm from the 
rectifier body must be Rept within 290°C for 5sec. maximum during the time 


of mounting this rectifier 


es Satett Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Typ. 
aa: A, BEE BEF Vr | Ipm=3A, Tj)=25°C — — 1.0 V 
ae A, BW Yi Inu | Vam=Rated, Tj=25°C = = 10 AN 


GUEA ORY — FRR WF ABE OD OmmY Ne Hetil CPSU. 
Lead Bending 


5mm is the minimum to be kept from the rectifier body when bend the Lead wire. 
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3BZ61 30261, 36261, 
31261, 31261, 


ip-Ur Prav-lIrav 
= ee i Ua a ae Pa 
fee fT | IA 
30 
f : 
1h : “ = 
aoa eters oad ieee coe eee ae 
spas aie 5: 
on a ea a 
Pe 5} —\— a —— 
ie - val ae BS ae ee 3 
S | ae ee ae Sages = 
PCC eee : 
. ‘& 
| EF 
nh canal gaa! BA 2 2 See ee ee 
cele oe 
ae Ht 
05 eT ei Bal a F 
i 1 a es is 0 0.8 1.6 2.4 3.2 4.0 4.8 
0.3 Ace ae ae ee 
0 0.4 0.8 1.2 1.6 2.0 SE PONE YE Trav (A) 
PAE ERP Op (V) 
Ta Max-lo Ta Max—lo 
200 Tape 
200/77] WiHiGHi Single Phase Half Wavel | | | | ataipik Single Phase Half Wave 
180 tit HA Resistive Load 180 = Hee Fa tay Resistive Load | 
)— FRO RS =10mm ae y— Hm Oe © = 20am 
160 PS Lead Wire Length=10mm — 160 aq Lead Wire Length= 20mm . 
S) 140 = 2 140 ies 
= me | a 
: 5 ae 
a : me 120 _ 
Pramas a ae SS HH Be = 
== 100 > a =E 100 = 
FE NANG = Es is | 
#6 80 PR NT th 80 -_ 
: CE : ! 
= mein wins £0 . 
FEED . 
40 VYIUS Dy FR ze a NJ 
~— Printed Circuit ae a 
0 +> 0 cil 
0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 
SEAR Io (A) SEM EEE Io (A) 
Ta Max~lo SEB HE -a 
120 
ERIE Kt PT 
(Infinite Heat Sink)] 100 
£ SH Sw 
ae ; 
Pe hs 60 
Ce oe ee ie 
Ki (No Heat Sink) CHE) ACHE RURTER BASE int 2 
ss Sik, HERO MHA Ay ic £9 ke 


2 He & SSA OE PEM 

0 BR OD SSA ete I= HE TORS 

0 20 40 60 80. 100 120 140 160 180 
2 BRED MHS «a (deg) 


ey 


NOTRE — 


Single Phase, Half Wave \\ - 
8 


~ikhc fi ay Resistive Load 

0 mae 

0 0.4 O.8 41.2 1.6 2.0 2.4 2. 
SEES HERE HE «To (A) 


== 600 = 


Rik=s ("C /W) 


PEL 


Rin_,-Lead Length (Typical) 


100 


| ORS L 
80 i~No Heat Sink 


Ee ane 
30 MEHR HCOABE ETERS 
Infinite Heat Sink 


0 
0 4 8 12 16 20 24 28 32 
Y—-KFOHS L (mm) 


(A) 


Towne 


Poy IK 
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3BZ61, 3DZ61, 36261, 
3JZ61, 3LZ61 


Isurge max Characteristics 


50, GOHzi eA 4 7 Re on 
Cycles at 50 and 60Hz n 


6CC13, 6CD13, GFC13, 6FDI3 1 sscannatmeabiee: 
66012, 6)C12, 6LC12, 6NC12 FREES A anti 


O—-hKEB RETA | Unit in mm 
© General Purpose Applications | ] a 
e Feit Bit : l=6A 
eA SESE : Vam=150~1000V 
oRPHILDARy FRI SCHOTT, BRB OMMLCEOAILCIN A 
+, /High Reliability under the extremely hard condition as 
utilizing hermetically sealded stud structure. 


BXKEK Maximum Ratings 


—K— cers 6rc13 | 
TE cone 


Characteristic | Symbol Rating Unit 
6CC13, 6CD13 150 
| 6FC13, 6FD13 300 
ab A, Sai aa AE 6GC12 | Vr 400 Vv 
(Tj=150°C) 6JC12 600 | 
ic: ee 800 
-é6NC1I2._t 1000 
Feit Ut * Io 6 A 
AUR La 7 DE Zoe 200(50Hz) a 
(RL AZIB RE aoe —A0~150 oC TOSHIBA 2-11 H | 
PERE LD TOR 40 | kgem FY 27 VVE ACIBA BFF 


Mounting Kit No. AC23A 


« hits LOBMA Resistive and Inductive Load. 


pe 
Ss) 
z 
oO 
t 
3 
3) 
re) 
10.7¢Max = 
4Max 1.84402 


10. 2Max | 
loa 
ani 

20, 3Max 


wy 

~ Ss 

a Se + 

Ss = 

a ee PA a4 

M15X0.8 

| JEDEC oa 
EIAJ on 


TOSHIBA  3-11D 


FPeyvyiyx ACIIA HHH 
Mounting Kit No. AC31A 


SAH Electrical Characteristics 


Characteristic | Symbol Test condition Min. | Typ. | Max. | Unit 
_ AJ SER FR ERE PF Vr Ipn=6A, Te=25°C —_ = | oe V 
ASU Tro Vau=Rated, T)=150°C ies a ce 
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Ht Beit Io (A) 


iit ty (A) 


ERA, 


= 
le 
| | 
4 
Pit 
a 
aN 
=3 
=< 
a 


yi V7 


or 
Sco ya 


co a ee 
ae 
nae 


BE OU A, FULVE7O%VLL EC 
CMH C7 SV. 


OY ERI) Tsurge (A) 


In the capacitance load, 70% current 


derating is recommended 


0.4 
BERRI: Ur (V) 


<603 >= 


GCC13, 6CD13, GFC13, GFDI3 
GGC12, 6/012, 6LC12, GNC12 


Isurge Max. Characteristics 


— Yule 


de eA) 


50H z dE Sk-F ie BEEN URL 


120012, 120012, 12FC12, 12FD12 
12GC11, 12)C11, 12L011, 12NC11 


LU ALEREABREBRAT 


SILICON DIFFUSED JUNCTION RECTIFIER | 


O—-REBRS TRA 
© General Purpose Applications 


 SPSMEDEREYE : lo=12A 

oat A, SAME E > Vrm=150~1000V 

RH ILD A y FRA AS Chis DIA OVUM 7c PEED AMEE bz E 
+, “High Reliability under the extremely hard condition as utiliz- 
ing hermetically sealded stud structure. 


BATH Maximum Ratings 


Characteristic | Symbol | Rating | Unit 
12CC12, 12CD12 150 
12FC12, 12FD12 309 
Ae «| 12GC11 Vm 400 a 
CTj=150°C) 12JC11 600 
12LCl1 800 
12NC11 1000” 
SERIE TE * To | 2 | A 
/12CC12, 12CD12 re 
12FC12, 12FD12 
a peal a sehaies Ieuree A 
eee eis 300(50Hz) | 
12LC11 
“12NC11 
RAP TB IE earn | —40~150 7 a 
~ BEKf hw TOR 50 kgcm 


* bits LUPE Resistive and Inductive Load. 


SARK Electrical Characteristics 


Characteristic | Symbol | Test condition 
at A, BANE AREF | Vem fru =12A, Ta=25°C 


12CC12, 12CD12 
12FC12, 12FD12 


ab A AGE BE TIC. ten Vau=Rated, T;=150°C 


12LC11 
12NC11 
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Unit in mm 


12CC12, 12FC12 


TOSHIBA 3-12 


TA cv VE AC34 SR 
Mounting Kit No. AC34 


Unit 


TF7eryys AC34 


in’ mm 


22 i FA 
Mounting Kit No. AC34. 


| Min. | Typ. | Max. | Unit 


HH RIK Io (A) 


RePEWR AE ie (A) 


0 
0 0.2 0.4 


Io-T a MaX.| 


am PBK “a 
ae HERS 

NY 

120 160 
eee 
PANEL t=1.5mm 

SE OBSILTOG INE CCB CES 


In the capacitance Joad, 70% 


current derating is recommended 


Ko 
Sa 


6 0.8 1.0 1.2 
WEEMATE RET Ue (V) 


I surge (A) 


Heo Bt (RBA) 


120012, 120012, 12FC12, 12FDI2 
12GC11, 123011, 12L011, 12NC11 


Ixurge Max. Characteristics 


T= s0C BS 
BOT AER DL 
a Lat 2 ai 


120012 
12FC12 
12FD12 


50H z Eh ak BE IA 
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15CC11, 15CD11 ee 


1 DFC 1 T bFDT 1 Pe SILICON DIFFUSED JUNCTION RECTIFIER 
TOFUET, POFORE 
OAMBEHREKONDDHEHEA OFE, $14, HEUER nen 


© For Automotive Alternator Generators OCommunications, Controls, Measuring 
Instruments and General purpose Rectifier Applications. 


e ad A, GAs Ee AE : Vem =150,300V 

eo feet lo=15A CTc=120°C) 

enV RAS CTO CRAIC AY SAH LUCHA CX Et, Be able 
to mount directly to a fin by soldering. — 


BKEM Maximum Ratings 


| Characteristic | Symbol | Rating | Unit, 


YALE | 1SCC11, 15CD11 150 


iit a V 
(Pj=150°C) | 15FC11, 15FD11 
= (Tc= ees I, A 18CC11, ice 15CD11, 15FD11} 
BE 14 DVR DB BE Cathode (Case 1. Anode (Case) | 
(ba 5° C) ats Isurge 250(50Hz) A 2. Anode 2. Cathode 
Bt Fina Tene —20~150 oC ie 


BIAS. = | 
| TOSHIBA —-3-9A 


teee lin Tste —20~150 


BS SAg+tt Electrical Characteristics 


Characteristic condition 
“eA SEI EE ee PF Vr Ipu =22A —- 1.22 __V 
at A, GA Be it Vru=100V 


{iF LOUEBSVEY Note for using 

1 ~»~YveKV Soldering 

1-1 AA, HrveeXeHv, 215°C FORE Chiro TPS. 
Use Tin-Lead Solder, Handle within 215°C, 

1-2 AY RPA eT ACHE DK TKS, 
Take off Heat Source immediately when the solder has melt. 

1-3 BEAR OMAICARZ » + OPH SVL LT ES, 
Sn plated Fe or Cu plate are recommended as a fin., 

2. BEM RE | | 
POLES SBE, COBHAM, HH, MEK Lo COMM RAAKE Ri ESOC, BRE CRDTO 
DIMI 7Eo TWEET, | | 

15CC1l, 15CD11, 15FC11, 15FD11 OPA ORERHITUHIC Lo TRELET, 
Heat Sink designing : . 
The thermal resistance of Heat Sink for 15CCl1, 15CD11, 15FC11, 15FD11 Can be calculated by following equation, 


Rin(c—a) = 19-22 2.5 


Rin(c—a) > EARLY BO AOS eR CC/W) 
Total Rry including contact Roy. 
Prav > FSI IR CW) 
Average Foward Power Dissipation 
Ta ; MSHIUELRE (°C) | 


Cooling Air Temperature 
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SSM HE Io. (A) 


_ Sm AEA To-Ta (°C) 


MRS yt fe (A) 


Pele dete ste |e nee 
Fe Heat Sink. 


Io-T. Max 


pf tt Ed LY esos 


GRAZ = (em?) 
Surface Area of Fe Heat Sink 


mmeyecme 1. (A) 


Tee 1, (A) 


UAB HR Pray (W) 


= 60/7 = 


19CC11, 15CD11 
TOFCI1, 15FD11 


Io-Tc 


Io-Ta Max 


Y 

% 

- 

% 

\ 
COONAN 


BANN 
\ 
CCCCESAN 


Fahd dle 1 20 24 


SPIER HE To (A) 


ae 


19GC11, 15CD11 
TOFC11, 15FD11 


Tco-Ta-Area Isurge Max Characteristics 
pm a 
Pr esis IT CC 
ae eh 
o Je. eh SEH ae ee ee a EI 
i = Rees ia ail 
& a LETT saseae aieiez eats 
- E Peak + 
Bs ~ 
DK 2 1501 — 
: 
Ft + 100 
NG - 
i $0 
0 
1 3.5 10 30 50 #100 300 500 1000 


SOH 23H RENIN 4 7 Re 
Cycles at 50Hz 


0 
0 20 40 60 80 100-120 


SAR FTA (em?) 
Surface Area of Fe Heat Sink 
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PRE te ee 220011, 22CD11 
SILICON DIFFUSED JUNCTION RECTIFIER | 2 FCI T 2 7FDI 1 


OAMEZAREKOWABAAA OWE, HG, HRS LURE RE ate a 
© For Automotive Alternator Generators © Communications, controls, Mea- 


suring Instruments and General purpose Applications 


wv 


et AU UARAIEEE : Vrm=150, 300V 

e SAYS RE HEL ¢ lo=22A CT c=120°C) 

enV RE RAS CTO Cedi. v FFI LCE GC & Et, /Be able 
to mount directly to a fin by soldering. 


= 


a 


aaa 
| 


BATH Maximum Ratings 


Characteristic Symbol | Rating Unit 
70 a aaa aaa a ae 
CTj=150°C) 22FC11 200 
en 2-25 OS 
Peete. (To=120°C) Io 22 A 
7a TNS aa SUR > aaa a a a aa a a aa 
Conf ee ae 350(50Hz) A 
PURE Tops =2~150_ | °C 
sre So aie ee et EIAT 
iy em eo — ~ e 
eats ee : 


BS A eRME © Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Typ. | Max. | Unit 
A TEUISTEFE BEF | Ves | Irm=35A | ot i ee 
BGM RH Ina Vrm=100V — | — | 1.5 | mA 


Wi) kLORSMH “Note for using 
1 ays tttt/ Soldering 
1-1 AA, Brv AeA, 215°CL POWME CHtiho CK KS, 
Use Tin-Lead Solder, Handle within 215°C. 
1-2 AVY RPT IC OT ARCANE EID Bo TR SU. 
Take off Heat Source immediately when the solder has melt. 
1-3 REMMOMHIC AAA » + OPMD SV 2SAMDSH LC ED. 
Sn plated Fe or Cu plate are recommended as a fin. 
2 WRAL BE 
BAM RET OBE, COMMAI, HEL MBIC Lo CARRAASE (RIO ETO, BWP CRD TO 
DMA OMTE Te TW EF, 
22CC11, 22CD11, 22FC11, 22FD11 Of AURORGEGULANIC Lo CUMEL ET. 
Heat sink designing : 


The thermal resitance of Heat Sink 22CC11, 22CDI1, 22FC11. 22FD11 Can be calculated by following equation. 
Rin(c—a) — 150—Ta_ _. 


Prav 
Rin€c—a) : PEAT de ts BA Oa Behr CO C/W) 
Total Rey including contact Rrg. 
Pray > FGI GRA CW) 
Average Foward Power Dissipation 


Ta > AA Bae C°C) 


Cooling Air Temperature 
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220011, 22CD11 
22FC11, 22FD11 


200 


ele deal : 
f & 
Seer +r aes 
e oS 3 
Ca tf taker ge ws : 
+ Pe ae ee fis a 
~ MY =; = ~ 
PETTITT he VA i 
2 COC Hp: . 
3 -_ | 3 f 
‘onal N ros) | 2 i lex = 
on re 7 V ae 2 
bP? F 
ieee wy . i 
| LAA fi 
Ue ide W/ 
PR ee ohooh a oe A Ae Weed 
Ee ae ke. Ceri (0) sim9L THX 
So 
9 a = OO = : 
(V)°l WMS lads (V) °° WEM alert 


TTT 
N 
TTT TTT ode dct ly 
LEP rrr. anne 
BEEPREHEEE EL : 
| PIR | de as 
SCP NE . 
a) I\ - 2 
PCPCECCEEEEEN. & : a 
HHH HER “#8 c : 
PEE TTT rere. § CECE ENE F 
iO : SEReReRea en) 
Pt Prt), Cp TYCO j SaeRRES eee 
23 CCCs 
(5 ate Liisi fi) COP PrN, 
3 = 
(VV) °I Beware (M) Yq EEG Betas 


yy YB i Dearee (A) 


ae 
| HHH 
0 Rt eee 
1 3 5 10 30 50 100 


SOHN 4 7H on 
Cycles at 50Hz n 


Isurge Max Characteristics 


.. ai —2ae 
|| saat ta 
Peak & 


300 500 


1000 


== 


220011, 220011 
22FC11, 22FDI1 


250013, 25CD13, 25FC13, 25FD13 


29GC12, 29)C12, 291012, 29NC12 


O—ik BRS Tt 


© General Purpose Rectifier Applications 


et 7 Si Et Vraum=150~1000V 
0 SASH : Io=25A (Ta=50°C) 


© SR ILDO AR y FASS CTD SIAMIPAO BM eB Ohi b iit 2 
+ / High Reliability under the extreme hard condition as utiliz- 


ing hermetically sealded stud. 


eje 7 4 vit VG-207B AHR Sh*t Y Available Heat Sink VG- 


207B. 


mA Maximun Ratings 


Characteristic 


| 25CC13, 25CD13 


ATA AE | 25GC12 
(Tj)=150°C) | 25jC12 
95LC19 
| 25NC12 —_ 


95CC13, 25CD13 | 
25FC13, 25FD13 


we AR 1 +4 7 | 25GC12 
vip RE | 25JC12 
25LC12 
25NC12 
RARE 
- fihh be 7 - 


| Symbol | Rating Unit 
150 | 
300 | 
VrM 400 V 
600 
800 
1000 
To 25 A 
300(50Hz) 
Isurge A 
600C50Hz) 
tee —4o~150 | °C 
TOR | 50 kgcm 


Note : #tHhiis k URSA Ti Resistive and Inductive Load. 


= SAE Electrical Characteristics 


Characteristic | Symbol 
a 7, SAU FEE Vem 
—  BCCI3, 25CD13 5 
25FC13, 25FD13 
~ ESS 25GC12 
25LC12 
- : _ | 25NC12 Pa. 
TH * Rin—e 


* Junction to case 


| Test condition 


| Iym=25A, Ta=25°C 


Veu= Rated 
3150" GC 


TS Of oe 


YUAYERREABERRT 


SILICON DIFFUSED JUNCTION RECTIFIER 


Unit in mm 


25CC13 , 25FC13 


TOSHIBA = 3-12 
TPDeyVys ACS Zi A 


Mounting Kit No. AC34 


Unit in mm 


~25NC12 


a 


56012 


AL 
7) 


25.40Max 


T7eYVIVE ACSA RFA 
Mounting Kit No. AC34 


| Min. | Typ. | Max. |, Unit 
ee ee 
oF aes NY 
mA 
cae = 6.0 
rr ere as 
— | — |] 1.8 | °C/W 


HARE To (A) 


WSN ir (A) 


Io-Tamax. 


Et LAAN a 
INNA 
WH 


bi 

ae ee eerie ee 
| oes e piece elle 
aaa e eerie 
HERE 
CRS ee sie eee 
eee ey yl sea 
{tit A 
a A\_| 


ol. 
0 04 0.6 0.8 an a) 
MERE PE vr (V) 


See RIB) Toure (A) 
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296013, 250013, 25FC13, 25FD13 


256012, 251012, 251012, 25NC12 


Isurg 


ase 
= 


e Max.(Characteristics. ) 


Ht T; 
rt 
| 


S0HziEsx; : MME Be 


Stas = Se 
EHP 
D 


=50°CIZB143 
RATA EL 
te Lo HEHE 


imi. 
Be 


TOOLDI1, 1S0ND11 
1900011, 150TD11 


OBABRA 

© High Current Rectifier Applications 
eat A BA HE Vem=800~1500V 
o Fiber iit lo=150A 
emi Weight=435¢ 


KAT 4 VAVG—216S3HHSHED, Available Heat Sink VG-216 


BATH Maximum Ratings 


| YVAYLERESRACERRT 
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 


Unit in mm 


Characteristic Symbol | Rating Unit 
| _ 150LD11 800 
Gaye 150ND11 V 1000 _ 
: 150TD1i 1500 
: 150LDi1 1050 
BE Ae A, BE Fe 150ND11 | Vey 1200_ V 
C< Di L7e L<S5ms) | 150QD11 | (non—rep)| _—s1500, 
ea ee Ee 10TD11 | : 1800. 
_ PIS Rear CHUAPIO _ to 150 | A ELAJ 
SS perrer: I 250005082) — [osiisk ae 
eee Rais —_4900(60Hz) —_— = 
deta in BE T; —40~150 °C 
_ RTF US Tsts —40~150 °C TF 7eHe VIE ACS FRA 
Giek pov D TOR 340 kgcm Mounting Kit, No. AC52 
= SHE Electrical Characteristics 
Characteristic | Symbol Test condition Min. | Max Unit 
& A DANE ERE Vr Ipm=500A, To=25°C — | 1.28 Vv 
eA GME TE Tru Vrm=Rated, T)=150°C — 15 | mA 
SCAT ok | Ren-e DC | — | 0.22 [°C/W 
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Transient Thermal Resistance (Junction to Case) 
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1 5OUCT | | . , ae SILICON ina tol | 


OBS TA | ; Unit in mm 
© High Current Rectifier Applications. | , 23.5M 
| 10.5¢405.. 71 


e2AUUEHE Vrm=1600V 
eVisit Io=150A 

ein & Weight=240g | 
0 AAT 4 Vit VG—216 DH AE mee Available Heat Sink VG—216 


BAEK Maximum Ratings 


Characteristic | | Symbol Rating ‘Unit | 
st A SEGUE AE Vr 1600 Vv 
EAE s*sT:s«V — oy 
_ (03% Lig L<5ms) __(non-rep) 
SFR CHUEPERS) Io 150 A 
eADAL IT 7 ED oe Lge 
3000(50Hz) 

Ree T; —40~175 °C 

ERE Tste =4~175 | °C EIAJ — 
fittitbre7 . .. . | TOR 340 kg cm [L_ TOSHIBA 3-35B 


SRA Electrical Characteristics 


Characteristic | Symbol | — Test condition | | 
+t A SEE HE RE | Ve Ipm=500A, To=25°C | | See V 
A ETE - or Van=Rated, Tj=175°C = | 20 | mA- 
~ BCH << — | Ree | DO = | = | 0.33 | °C/W 


* Junction to Case 
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250UC11 


YUAIYERASRAVERAT 
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 


OBAZTRA 
© High Current Rectifier Applications. 


e ab A, BE SFE Veu= 1600V 


eis ete it lo=250A 
em@B Weight= 420g 


HEN 4 VILVG-204284] Se t/ Available Heat Sink VG-204 


make Maximum Ratings 


Characteristic | Symbol Rating | Unit 

4b A, BEG ee AE Vere | 1600 V 
3): od O09 = 2), 

C< Di L7e L<5ms) | Gnon—rep.) 

SH at CUFFED | Io 250 AL 

ea AUR LIT 7 ST Isurge ty HES i] A 

Bea HRBEE a. —40~175 = 
—ARFRTRRE Tate —40~175 °C 
ERIE be 7 TOR / 610 kgcm 


QA Electrical Characteristics 


Unit in mm 


26.5Max | 


10.5¢+0.5 


Characteristic | | Test condition 
PARAM | View Irm=500A, To=25°C 
as A, Batt iit | a Vru= Rated, Tj=175°C 
Bushix | Rae | DO} © | 


* Junction to Case 
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SILICON ALLOY DIFFUSED JUNCTION RECTIFIER 
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YALA SEAVEART 
SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 


300TD11, 300WD11, 300YD 


flat ‘ 
OBABHA Unit in mm 
© High Current Rectifier Applications 


ot A THE FE Vam=800~2000V 
eFi5kitein lo=350A 

°@e Weight=435¢ 

0A y YVG-20442538 ASZhEt, Available Heat Sink VG-204 


ieASES Maximum Ratings 


Characteristic 


~S00LDii_| el 
_ 300ND11 _ 1000, 
nore 300QD11 | vy 1200. 
2 AGS EE 300rDit | = * 1500. . 
 800WD11 1800. 
| s00YDI1 | 2000 
_ 300LD11 1100 eee 
Sian etek _ 300ND11_ 1300. JEDEC 
AMEE AE AL SEGRE _ 800QD11_| Vee 1500 V “RIAJ 
C< DIK Lie D<5ms) | 300TD11 _ (non-rep.) 1800 “TOSHIBA 
| _ 300WD11_ 2200 
eS oo we | SOOT We nf BAO 
SPSSRTCE TE EBD Io 350 A 
az ecto, aoe ~_7000(60Hz) — 
| ee ee es00050Hz) | 
fey RE Tj —40~150 Cc 
RAPT RE Teste —A0~150 a @ 
ik be 7 | TOR © 610 kgcm 


Saget Electrical Characteristics 


Characteristic | Test condition . 
= A SUE EME | Vera | Trw=1000A, To=25°C ee Be ee 
ah A, SA ES Hie | Iem - | Veu= Rated, Ty=150°C . | — 20 | mA 
munis | Rme | DO © i hee tk Qos: PC LW 
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7 4 + BRIE Rua) C/W) 


JOOHXD22 SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 


OBASTA Unit. in) mm 
© High Current Rectifier Applications | 


2-5.2¢+0.2 
2.5 +.0.4 Deep 


2A SGU Vam=5000V | 
Ko 


ese ity Io=500A 
eS Weight=465¢ 
MASH MAH: Flat Package 


mATS Maximum Ratings 


Characteristic Symbol Rating Unit 

at A, BA FE Vem | 5000 V 
AGE Vege Vv 
_ CT ;=0~150°C < DK Lig L<5ms)|_ (non—rep.) 2 

SPSME VERE Yi CRABBY) Io 500 | A 
RMA ee eee A 

ATA LAT Dt DRE Bee iak A 

8000 (60Hz) 

weer AE = 40~150 6 | BIAJ = 

eae ee 
~ ERE) (Mounting Force) is00t150 | kg | 


Sage Electrical Characteristics 


Test.condition 


Characteristic | Symbol | = 
at A, BEI Rs LER Vru Ipm=1500A, Tco=25°C — 2.0 V 
SAR t”*~<—~*r:*Céidr Vau=Rated, T}=150°C = 40 | mA 
matte tsti(‘ésléCORRO!€©€6df DOU!U!U!U!U!U!U!U!U!U!U!UUUUUUUULhhUmEhUm | 8 °C/W 


* Junction to Fin~ 
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YY AVBRASEAVERAT 


SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 


OBAZTRA 
©) High Current Rectifier Applications 
oP ADUREIE Van=1600~3000V 
e Figeiteyt Io=800A 
ef 2 Weight=235¢ 
° TR GE + wha ; Flat package 


BAEK Maximum Ratings 


Characteristic | Symbol | Rating | Unit 


g00UD21 
g00YD21 
a A, SEG EEE | 800EXD21 | Vax 
- g00YKD21— 
800FXD21_ 
s00UD21 
awe moe = | S0O¥D2 
eee | , baie (non-rep.) 
g00YKD21 
oe 
Ase elie CAAA) to 
: ae 
ab ATA Ltd 2a SRE Isurge 
WOME si T; 
~ RAETRIE rare 
~ FEBS3) (Mounting Force) . ee 


BAH Electrical Characteristics 


800UD21, 800YD21, 800EXD21 


BOOYKD21, 800FXD21 


Unit in mm 


2-5.2¢£0.2, 
20.4 Deep 


1600 
2000 
2500 V 
2700 
3000 
1900 - 
2400 
2750 V _EIAS _ 
3050 TOSHIBA 3-80A 
3300 
800 A 
1260 A 
14000(60Hz) 

—40~150 “C 

=4o~i50 | 

1500+150 | kg 


Characteristic | Symbol | Test condition | Min. | Max. 
at A BAUR PERE F Vem Ipu=2500A, To=25°C aie: 
ab A MEE Inm «| Vaw=Rated, T;=150°C ae ae a 

RGR ~ Rene DC —— = 6-04 


* Junction to Fin. 
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8000022, 800YD22, 800EXD22 sesh 
S00YKD22, 800FXD YY AMA SESE ART 


: 22 SILICON ALLOY-DIFFUSED JUNCTION RECTIFIER 
OBZ AA 


© High Current Rectifier Applications. 


Unit in mm 


ot A WASH Vru=1600~3000V 
eFigkitmit Io=800A 

eH tf Weight=465¢g 

mma ae; Flat Package 


fas Maximum Ratings 


Characteristic | Symbol | Rating | Unit 
800UD22 | 1600. 
- g00YD22 | 2000 
AGRE =| 800EXD22 | Vamw 2500 Vv 
~ 800YKD22 —f 97000 
~ 800F XD22 _ | 3900 
s00UD22 oo 1900, 
ane mukme | S0YD22 | | | 200 | 
s00YKD22 . 3050 : 
~ 800F XD22 : 3300 
eT CAOERARE) Io | so 80| CUA 
A SALUT 7 SB ene __12800(50Hz) _ 
| 14000(60Hz) 
cc | a ae Oe aa 
GARE 0 ””~—~—tCSsCST ae ae ne © 
PERE Mounting Force iF 15004150 kg 
Vag: Electrical Characteristics 
Characteristic Symbol | Test condition | Min. | Max. | Unit 
ad A, DRIP Ba HERE PR Vrm =... |-_s cIpm=2500A, Tco=25°C V 
yay Fi Inn | Wam=Rated, Tj;=150°C mA, 
BR “Rus | DC : ~ °C/W 


* Junction to Fin 


— 686 — 


oe a TE Vea CORON RECTIFIER (TENTATIVE) T 600FD21 


OBABTA Unit in mm 
© High Current Rectifier Applications 


et A TMS Vam=300V 

© FISKE lo=1600A 

© ifE: Weight=235¢ 

°mMmessl yHYee: Flat Package 


2-5.26+0.2, 


RAT Maximum Ratings 


Characteristic | oa Rating 


ab BGR | Vem 300 ks 
ae AEE 360 v 
_C< Die Ligl<sms) | mon repyyy 
ASRS CHAP Io 1600 A 
deta bin T; 7 —AQ~175 °C 


PREF Se | Tste lL <aozie § °C: 


FEBE] Mounting Force F | 15004150 ke TOSHIBA 3-80A 


SS Agtett Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Max. | Unit 


a A, UES FEE | Vem ” Tare S000, “Tho 95°C : 
ah /U DA EB it Inu Vrem=Rated, Tj=150°C 


_ eth | Rent DC 


* Junction to Fin 
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1 GO0EXD22. 1 600FXD2 2 SILICON ALLOY-DIFFUSED JUNCTION slit fag dae 


OB7ASTRA Unit in mm 
© High Current Rectifier Applications | 


et GRE HE =Vrm=2500~3000V 
Septet Io=1600A 

em  Weight=940¢ 

e MSE - BUI ; Flat Package 


BAER Maximum Ratings 


Characteristic | Symbol | Rating Unit 
1600EXD22 2500 
are NY. SS Aa: Ea eecine V Seer een One eee V 
eee 1600FXD22} — ~~ ~*+| ~———-3000 
sD A EE 1600EXD22 | Vax | 2750 y 
Oe eas 1600FXD22 | (non-rep.) 3300 
ISHED DE GRAAF BE) Io 1600 A 
28000(60Hz 
eACR LAT 7 Veh Tsurge Bee A 
25000(50Hz) 
Sey els Tint BE | Ty —40~150 °C Poco. Saaagae 
Pe FF Ta BE Tse | ~— —40~150 =C i 


FE#277 Mounting Force 2000 +200 


SQA Electrical Characteristics 


Characteristic | Symbol Test condition | Min. | Max. | Unit 
at A EUIVEE HERE F Ve Ipm=5000A, Icp=25°C | — | 1.85 V 
ab A AWE HE | Inm Vam=Rated, Tj=150°C | — | 50 | mA 
BUR Rint DC ~~ — | 09,028 | °C/W 


* Junction to Fin 
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siuicow autov-oirrusep suncrion avacancae recrmer  TLET1, 1NE11, 1QE11 


OKKROBEZBRE ER O-KEBERRE EA 
© Broad Caster’s High Voltage Rectifier Applications 
© General High Voltage Rectifier applications 
° SIGH HEEEIE 3 lo= 1A 
enFAt — Vite > Pawm=1.0kW 
e EE ES AE —- ICM LC BOR ’:«CBe able to absorb momentary 
power surge 
© WIE OBR, AER BEL Lieve 7% 


No shunting resistor is necessary, when series operation is requ- 


Unit in -mm 


ired 


fzKtt% Maximum Ratings 


Characteristic | Unit 
ALE 
ab A, BEDI AE. Finer V 
ons. perc) Pr 1.0 kW 
Pig yim CTa=50°C) Io 1.0 A 
WATAL 4 7 tr VED Isurge 50(50Hz) A OSHOk aH 
HEA NRE Cb FIRE) T; — —=40~150 °C 
PRR TE Tstg —40~150 2C 
Saat Electrical Characteristics 
Characteristic | Symbol | Test condition 
ee ee es ea a = ie ee ee 
TAGYY MAREE | INE11 | Vz Inm=1mA, Te=25°C 
iQE1i_ 
ae A BANA EERE F Vr Ipm=5A, Ta=25°C 
ak 2 EGU Tra Tj=175°C Vam=Rated 
BURL Rth-a DC 


* Junction to Ambient. 
Note : BVIZRODBA, Wyle v7 v+—1h0.01 pF SHAELET 


At the Series Operation, parallel Capacitors (0.0luF) to the device are recomendecl to attach. 


1LE11, 1NE11, 10611 


Ge eee 1 0 5S 100 
Bi 10D 16 


APIA ERP Ur (V) 


PTE 
Line oo 


Ye) oo m= o 3} a) 


(V) 42 eR edad 


if ees ae Sa Se (IIR wd ae 
x ’ 
3 
mena GE WY Sasa ye ge 1 
£ ie) en nee 
Ee ee eee 


oS So 
fo] oS oS “ep 
im oe) _ 


500 
300 


bs 


(M) Mig ECE HE <4 SO 


0 
SETZB OV Ri t (us) 


Ta Max-IFAv 


SECEereern 
Skee eeae 
ZkaeeRER 
HESS SEe 


a el 
| | 
L 
ia 
| 
| 
| 
| 
1 


BERR RERRSEEE AP A H Lien 
BERR Ap Uae 
these aes. e 6> ABRs eee 
BERRER EERE O40 42 nee 
SSEREREEE 447 eu an 
eres, el te ee dP Ae Bi ine 
HEE eee EEE = 
Cf id i | 
Bia ae 4. as eee ee 


Prav-Irav 


nD LAR 
Pian Enea t+ 


a, dss ekaese ones oi a a Sa 
oO LO > ie) —) So 
ww N a Le Le) 
be | ot rt 


(9.) ®L WEBS wey 


ve 8 
t~ 
EN oN Nee 


BiBatES URE Tee aRASE SRR eSe 
NERD VE LA GS DRS a OW 
BOARS PEERS 

> Y a 
CTT N NON ENT TTT ra te 
or oN NONE EN a poe 
EEC SENENCEE CECE 
[\ . Te} 
PTT CREAN in 
SERNA VACA Cee 
Pee ae NIACIN 
Pe CEN NEN er 
ee ea NEN 
ERESERERSEAL TA Ech CARR EEE ER 
POC NENT AAT TT 
pa IN INA 
Pople. bolo tt NG NON ie el Ie 
RUSE RERREREEEA LAL Ree 
ERRRE SERRA RESS 


Lo fom) Ln o “9 ad 
‘ o 


a |O “ ~ 


(an) Yq MEBs 


PAE HE Ivav (A) 


SPA HE Ivay (A) 


Tsurge Max. CER BH Rated Load) 


° 
eee ee ee ee 
Slee ee eo i de 
a a i et ee 
re + 4 rand 
eit. ‘a 
Tt ti tT tity 
Hx | ° 
es BPE; 


= 
= 
ese 
_ 


10 


se ee Gy nc ne eal 
Da eae ieee ea 
| a Sa 

a ae 


ep 
rt 
NU 
Re 


Bec. 
a SS 


60 
5 
4 
30 
20 
10 


(¥) eae | We Bs - 


| 
fe 


SOHz#i RENIN 4 7B On 


Cycles at 50Hz n 


— 690 — 


VUNVERASEART NADL, s BHKRT 
SILICON ALLOY-DIFFUSED JUNCTION AVALANCHE RECTIFIER 


SLF11, 3NFI1, 3QF11 


OBKHO BES Tt Bia A 
Broad Caster’s High Voltage Rectifier Applications 
O—-KSEBRERA 
General High Voltage Rectifier Applications 
ease itm > lo=3A 
en AY — Vite > Pam=1.4kW 
oR Bey — cic LC Re 
Be able to absorb momentary power surge 
© IWEROWE, SHEMET WEL Licv, / No shunting resistor 
is necessary when series operation is required. 
o h2A7 , Vet VG-205B 2A SheEs. 
Available Heat Sink; VG-—205B 


Unit in mm 


mATH Maximum Ratings 


Characteristic Symbol Rating Unit 
_ 3LF11 500 

4h A BE ee HE 3NF11 Ver 1000 V 
Ry SEH 8QFil 1200 pe cece eae as TOSHIBA -3-7E 
(lous T;=25°C) aa as anid TD FV WLACBIARHE 
SPREE Yi T c= 150°C) Io 3 A. Mounting Kit No. AC33A 
SAULT 7+ SBE Isurge 90(50Hz) A 
eA TREE CAFRA) T; —40~175 :. GC 
CRATERS Tete —40~175 es 6 
MEATUS bv 7 TOR 18  kgem: 


SAA Electrical Characteristics 


Min. | Max. | Unit 


Characteristic | Symbol Test condition 
3LF11 1000 | 1300 
FADY Y —MERSBE 3NF11 Vz Irnm=5mA, Ta=25°C 1250 1550 V 
| 3QF11 1500 | 1900 
at 7, BAIR ES AEB OF Vr Ipm=15A, Ta2=25°C — 1.3 V 
| 3LF11 0.72 
a A BA ES He ~3NFI1 | Inu Tj=175°C, Vam=Rated — | 0.56 | mA 
C2180 ES | ne ee eee a eee eS 0.47 | 
AACR DL * Rih-c DC — 3.5 |°C/W 


* . Junction to case 
Note : FEO BA WI 2 VF + —1h0.02 pF VHEELET, 


At the series operation, parallel capacitors (0.024F) to the device are recommended to attach, 
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LU AVREAS SESH NOLL BREST 6LFT 1 GNF I 1 BOF 1 1 
SILICON ALLOY-DIFFUSED JUNCTION AVALANCHE RECTIFIER 9 5 


ONFHOSBEBZHEERA O-KSBEBHRERR ise. Sa anes 
© Broad Caster’s High Voltage Rectifier Applications © General High Voltage 
Rectifier Applications 
e VIS itmut > lo=6A 
‘tA Lites Pau=2kW 
eNE BEY — SICH LCR ORE 
Be able to absorb momentary power surge 
AR MOBR, NER MBL Linv 
No shunting resistor is necessary when seris operation is required 
ee 4 vik VG-205B AGH XHETF, 
Available Heat Sink; VG—205B 
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os 
Pat) 
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! 10,2 


2 
mA 4 Maximum Ratings at 
Characteristic | Symbol Rating | Unit " 
6LF11 800 
4 AAAS IE _6NF11_ | Vr 1000. Vv 
6QF11 1200 
PAY CMH | “TOSHIBA 2-7: 
foes Tja28°C) Pru 2.0 kW TOSHIBA —-38-7E: 
Jos BBY = ° 
Pig (To=140°C) lo an a TPH Vit ACBA DHE 
ARAL UA INH HV Teurge 150(50Hz) A Mounting Kit No. AC33A 
SAE ibrens) T; —40~175 Be ese 
Pe ART Tstg —40~175 se 
ROAST It bv 7 | TOR 18 kgcm 


SS Saye Electrical Characteristics 


Characteristic | Symbol Test condition | Min. | Max. | Unit 
1000 | 
Ipm=5mA,Ta=25°C 1250 


TAF VY MERE 


at USAFE F TTe=30A ooo G. | 8286€68°~C~*~S:*~C<~S*t<‘<CSCS 
ab LB BIE Tj=175°C, Vau=Rated aa 


BPO * DC 


* Junction to case 
Note: VIEGOBSWI2yF V+ —ih 0.02uF LHBELET. 


At the series operations, parallel capacitors (0.02F) to the device are recommended to attach, 
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SILICON ALLOY-DIFFUSED JUNCTION AVALANCHE RECTIFIER 


ORGEAHOBEBRBRAR O-KSEBRE RA : Unit in mm 
© Broad Caster’s High Voltage Rectifier Applications © General High Voltage 
Rectifier Applications 
e JAS ten > lo=6A 
° A — CRED ; Pam=2kW 
NEB EY-ViceLUtCACRBI, Be able to absorb momentary 
power surge. _ 
e IIEGEOBR, DBA MEL Liev. / No shunting resistor 
necessary when series operation is required 
e 7 4 vt VG-207B 24 Ben ET/ Available Heat Sink VG-207B. 


ExXEK Maximum Ratings 


i 
oO 
+ 
=~ 
we 
_ 


Characteristic | | Symbol | Rating Unit 
a A SAGES, Va | 3000 V 
ar, oe a 
_ Cops, Ty=25°C) EL Sees eee Ls 
SPM LU To : A BIAS 
—(Tc=1408O) eg a te ee TOSHIBA 312A 
42 A 5B L+4a7N+HeO PA Phi Isurge 150 (50Hz) A 
aa SST TIC EE SS Lo @ge- so TD7e¥VVE AC3225°6f)18 
ar, De : T; —  -—=A0~175 C 
_ Bee MAES GUAR) ee ees Mounting Kit No. AC32 
RFP TE Tstg —40~175 ue | 
KEPT US be 7 TOR | 35 kgcm 


SSAgestt (Electrical Characteristics 


Characteristic | Test condition Min. | Max. 
“FRGYy MRE | V2 (| Inm=SmA,T.=25°C = ———— |. 3300 | 4200 | OV 
ab A BRUISE FEM F Vr ss Irm=20A, Ta=25°C 3 a. ae ae 

ab BEE Tew | Ty=175°C, Vaw=Rated | — | 4.0 | mA 
mam | — |Rne | DO ©. 4 = "35 Perr 


* Junction to Case 
Note : AIO BAWIayvyFvy—ih 0.05eF eHEELET, 


At the series operations, parallel capacitors (0.05zF) to the device are recommended to attach. 


Ipu Max,-t Pru Max,—t 
r) a ee Oe 
: seat 
H mam 
H mann 
j Reel 
| i 
| E Hill 
> H = 1000 EH 
= i ow coy 
- | mm 500 H 
te iy 
# e300 
x -_ i 
2 il = I 
ra "See Ey 100 HH 
fe ae Xb si 
eee ae Ty ae HH 
it ca nee se 50] fe 
is ae hill er) oe HIB 
oe nl ae Hil 
mk I | 
Pee ell Hl a | il 
? 10 30 50 100 300 500 1000 10 30 50 100 300 500 1000 


SEIZURE NOL Allg t (us) ARIZ NIV AW t (us) 


ey | 


—lrav 


Tc Max 


ip-VF 


GFXFI1 


e/a 
! ie oo 
oy 4S 

a 


ay/4nnn 


aia 


© N 
mn om 


(2,.) °L ity -+8iey 


CV) °F Wee Sas 


PHINAR IE Tray (A) 
Prav-Irav 


To max.-lrav 


BREE vp (A) 


ee eee ee ee 

Pe ebe leone HORI clad aes SM hse ef 
S. oS S S [ao] co) fm) a 
(=) Qo Ve) isp) = . ° ° 
is] re 


im =o 


eee 
es 
Poae et NCCCCL 


SECEEEEEEEEEEN 
fe eee 
= = 


(M) AY4d EEL Belpre 


et oor oe 
PEER CARH HH 
a 
Seg oe 
PERReEEEEEH HH 
SERRE See 
Ro eek 
HECTARE EE 
Ses or eee ic 


(0,) °L REY — 4B 


mR 


t (s) 


SUNT TT 


SS ASSETS 


fel 


mat 
aah ae 
a 
il 
Be 


sf ie SAGE HS TE 
a 


Transient Thermal Resistance (Junction to Case) 


2.0 


= 


Big SAGE X — 4 — ay 


= 690-- 


S0Hz IESK Ea AN 


SAMA Trav (A) 
Isurege Max. CER AR Rated Load) 


(V) "I GRR) RE Gt 


Rr yp oii MEE aA cari ee RECTIFIER | 2LF 1 | 9 | 2NF I | ,) 1 20F 1 [ 


OLAORERREAR O-BBERRERA Gain fai 
© Broad Caster’s High Voltage Rectifier Applications QGeneral High Voltage 
Rectifier Applications 


e Fete it > lo=12A 
‘RAD — Vit > Paw=3.8kW 
ES RICYy U CAC. 
Be able to absorb momentary power surge. 
© EIR BOBSA HBr be L Lith, 
No shunting resistors is necessary when series operation is required. 
°en7 , YVG-207B DHA SHES, 
Available Heat Sink ; VG-207B 


HATS Maximum Ratings 


Characteristic | Symbol | Rating Unit 
12LF11 
at / SA EE _12NF11 V 
12QF11 
Aaeyie it CTco=135°C) : A TF CF VIEACR2 BABE 
BABI T 7 RS BE 240(50Hz) A Mounting Kit No. AC32 
Bee abink Gy Fie) —40~175 aC 
PTF TBE | —40~175 °C 


MEAT UT bh LD 


Characteristic | Symbol Test condition 


12LF11 


TAS Vy REE; 12NFU | Vz Aa 
12QF11__ | _ a 
ae A SAIS AEB Vr Irm=50A, Ta=25°C 
_ 12LF11 
4b AU Ut _12NF11 | Tem Tj;=175°C, Vem= Rated 
eee QF 
BURA * Rin-c DC 


* Junction to Case 
Note : HINEGiOBA, Wavy v+—'h0.05 pF AHBELET. 


At the series operations, parallel capacitors (0.05uF) to the device are recommended to attach, 
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OMSEOSBELBREERA O-KkSBEERKERA Unit in mm 
© Broad Caster’s High Voltage Rectifier Applications. © General High Voltage 
Rectifier Applications. 
° eH MMUES = To=12A 
eA — vite > Pru=3.8kW 
e ayers RIC UC AUR Y Be able to absorb momentary power 
surge. 
* BIE ROBR, AHBe UEL Licv. “ No shunting resistors is 
necessary when series operation is required 
e fen 7 , vy VG-207B HA Sh*EtY Available Heat Sink VG-207B. 


Bake Maximum Ratings 


Characteristic | Symbol Rating Unit | 

at A, BAAS FE Va 3000 V 

ee ee 
(10us T)=25°C) Pru 3.8 kW 

a Ee Sh Wee RIF o TOSHIBA 3-12 

ASA Lt 7+ VE Tsurge 240(50Hz) A 2 Y-eyy peed 
es a ea Gee eas ting Kit No. 

Lee HORE CAFR) T; —40~175 ae epee ere oe 

Pre AP Tia Tste —A0~175 a © 

Rett kv 7 TOR 7 35 kgcm 


Santee Electrical Characteristics (Ta=25°C) 


Characteristic _ ~ Symbol | Test condition — 
FSG Vy ARE )O™~*é«~dC“<(‘DQ)” Cd oUUpM=5mA,Ta=25°C }7—~—. CY | «23300: | 4200 | OVC 
ab A BEES ERE Vac |. deeeetohs Ta=oec=8=~=€6=8™~*~S~<Sststi 
ab A Baie Tit Inu T;=175°C, Vam=Rated as o | mA. 


AGEL * | DC 


* Junction to case. 


Note AVEC OBAWI 2 v7 vy —1L0.05 wF BHEAELET, 


At the series operations, parallel capacitors (0.05yF) to the device are recommended to attach. 
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O Broad Caster’s High Voltage Rectifier Applications 
oi General High Voltage Rectifier Applications 


© SREY 3 lo= 25A 


© HA — oMED 3 Pam=12kW 


° HEREC UCHR, Be able to Speoth momentary power 


surge. 


® LLPIBERE OBS ERY TBE L Lit \/ No shunting resistor is nece- 


ssary when series operation is reguired, 
0 c#7 4 vit VG-207B 23385 SHET/ Available ie Sink ; 


VG-207B. 


ATH Maximum Ratings 


Characteristic 
25LF11 
4b A, BEQUCRS E 25NF11 
25QF11 


aA St Virus , Ty=25°C) 


SPREE Fit (To=135°C) 
EAL 2 OBE 
LeMBE Gr) 
ORFF a BE 

EAT b LD 


Rating Unit . 


Symbol 
800 

Va 1000 V 

1200 
eg i | oe kw 
Io 25 A 
Tec 500(50Hz) A 
T; —40~175 2C 
Tstg —40~175 °C 
TOR 35 kgcm 


Sait Electrical Characteristics 


EIAJ ponds 


TOSHIBA 3-11 


YU AVERASEABRT NOVY tr BRR 
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77 24 VVSACIZA AI 
Mounting Kit No. AC32 
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Characteristic | 
25LF11 
TAOVY MAR BE | 25NFI11 
25QF11 
at A SAN RE FEE 
25LF11 
at AL BEG a iit 25NF11 
25QF11 
muy 


Symbol | Test condition 

Vz Irm=5mA, T,=25°C 

Vru Ipm=100A, Ta=25°C 

Inu Tj=175°C, Vru= Rated 
“Rin-e | DC 


* Junction to Case. 


Note +: A7IBGOBS, Wla vFVv+—1L0.05 pF HEEL ET 


At the series operations, parallel capacitors (0.05”F) to the device are recommended to attach, 
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© Broad Caster’s High Voltage Rectifier Applications © General High Voltage 


Rectifier Applications. 


oe Foe > lo=25A 
0 AY — SUBD > Prm=8kW 


eR EICM LCA Be able to absorb momentary power 


surge. 


° BIE SOBR, DHBSY DEL LUtev./No shunting resistor is 
necessary when series operation is required 
oan 7 » VVG-235258 A&hetTY Available Heat Sink VG-235 


BATH Maximum Ratings 


Characteristic | Symbol 
sb A SE ES AE Va 
She ge ewes oe ee 
(lous, Ty=25°C) Pr 
Fyeytayt (Lo=140°C) Io 
SATA L AT 2 DE Isurge 
JEG HEE CY FRED T; 
PRA FT | Tstg 
RAT IT b 7 TOR 


SAA |Electrical Characteristics 


Characteristic | Symbol | 
TAD YY » BER EE Vz 
"ah A SUIS EERE P Vru 
ATE Ine 
BHT ~Rin-e 


* Junction to case 


Rating Unit 


500 (50Hz) A 


Unit in mm 


A TOSHIBA 


T7atvVvE ACS DB 


—40~175 0 an Mounting Kit No.AC56 
Y =soi7. |. -2C. — 
| kgen 
Test condition | Min. | Max. | Unit 
Inu=5mA, Ta=25°C 3300 | 4200 V 
Ipu=80A, Ta=25°C — | 1.70 V 
T;=175°C Vau=Rated = 7.0 | mA 
= ‘Wl O55 (°C/W 


Note : ByIZSOBRA, WIl2avF v1.1 oF VHESLET. 


At the series operations, parallel capacitors (0.luF) to the device are recommended to attach. 
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© Broad Caster’s High Voltage Rectifier Applications sane 
| + 


© General High Voltage Rectifier Applications 
0 FSi Beit + lo=50A 
0 stat — Vite; Pem=20kW 
ee RIEICS UC ACRE? 
Be able to absorb momentary power surge. 
© LINEROBS DEBE BEL Lik, | 
No shunting resistor is necessary when series operation is required. 
°BA7 4 vit VG-211B DHASHES, 
Available Heat Sink; VG-211B 


feAte# Maximum Ratings 


Characteristic | Symbol 
TOSHIBA —-3-27B 
at A, SEGUE _50NF11| Vas 
Goi cre Sarde ges stra wes OO hes 
PA LIB Pex 
(l0us Tj=25°C) 
See HE HEHE Ta = 135°C) To 
eA BAL UT ZA DR Tsurge 
AMAR TEE ie, 
Pat Ft BE | Tstg 
eel b LZ TOR 


SAB Electrical Characteristics 


Characteristic | Symbol | Test condition Min. | Max. | Unit 
_ 5OLFI11 | | 1000 | 1300 _ 
TAGY y 2 ER EBE FsoNn Vz Inwn=20mA Ta=25°C 1250 [1550 V 
pees saath et OOS a NaS ach ta ee te hy OO WOOO! 
4 A, UI EEE Vru Ip=200A, Ta=25°C — 1.35 V 
aa ai as ee 15) 5? Ss a, ae fe ae eg RE ny oe ee IN ES ST eg TE ee eg ee TT Ee a Sy ee tee g  gre ae on 
ab A, SAR Hit 50NF11 Inu Ay=t/5°C Vru= Rated — 6 mA 


ON tase aE ee a 


BBE Rix DC 


* Junction to Case. 
Note A7BGOBS, Welaveve+—it O.lwr YHEMLET. 


At the series operations, parallel capacitors (0.lgF) to the device are recommended to attach 
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1B2C1, 10201, 16201, 1)2C1 


1B271, 1D2Z1, 16221, 11221 stICON DIEIGEED SURCT ON SecanE 


O—-KB REA 
© General Purpose Applications 
oe eee >» lo=2ACTa=50°C) 
oA TMB ; Vam=100~600V 
fate RARE Polality 


Nomal Reverse 
1B2Cl 1B2Z1 | 
1D2C1 1D2Z1 
1G2Cl1 1G2Z1 
1J2 Cl 1J2 Z1 


) ©) 
ae eee ae eo 


BAER Maximum Ratings 


Characteristic | Sy mbol | Rating | Unit 


1B2Cl, 1B2Z1 100 
1D2C1, 1D2Z1 | 
1G2C1, 1G2Z1 
~1J2 Cl, 1J2Z1 


EIAJ — 
Vv | TOSHIBA 3-14 


“a: AU BEG LEE 


aR CPa=50° C) Fig.) A 

ATRL eA 7 ae RTE 60(50Hz) A 
Perr lim BE —40~150 °C 
PEG SUL RE 0-150 


Characteristic Test condition 
ae A, BEES HEE F Vem Irun=2.0A, Ta=25°C tee ie Vv 
2A GU BE Vaw=Rated, T)=150°C Pe ee Oda aA 


Rectifier 


Note 1 9 — FORMAL, 9 — FOoUREI 6mm LEBEL TFA. 
Soldering : 6mm is the minimum to be kept between case and soldering part. 
Note 2 JY—FReHT SHA, I- FOOL DommY, LOL CAP HHI TS KS V0 


Lead Bending : 6mm is the minimum to be kept from the case when bend the Lead Wire. 
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YEME ACHE HE To (A) 


1.2 Tt ane 60° 


we EEEEEE RHEE 
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Prav—-Irav 


aay 


1B2G1, 10201, 16201, 1J2C1 
1B2Z1, 10221, 16221, 1J2Z1 


ir-Ver 


Ay 


4.0 0.4 06 0.8 1.0 1.2 1.4 1.6 1.8 


SE SEIS TEE 


thc 


MRE ir (A) 


PIQMAEE Tray (A) WEEE = Oe(V) 


To-Ta Max 


Rhee eke cam 
“T Resistive and” 
~T Inductive Load 


oe 
ig FF tet £4 uj 
seats 


185 3H £5 60" | 


Isurge Max Characteristics 


40 0 40 


80 
Beis i FEE Hy IE 


SOHzH REIN 4 7B 
Cycles at 50Hz n 


120 160 
Ta (‘C) 
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OROGNXZ31, OROGYXZ31 SILIOON DIFFUSED JUNCTION RECTIFIER 


OBES RETA Unit in mm 

© High Voltage Rectifier Applications. | 
ee A SRME HE Vamw=20KV. 
exit it Ilo=80mA. 
em Weigh: 15gr (Max.) 


BEM Maximum Ratings 


Characteristic Symbol | Rating Unit 
see OROONXZS3i 
eA GUEE OROGYXZ31_ a 
SFG MTC HE Io 60 (Free a“ 
a ee | Convection) _ 
ATRL +4 7 vy BE COms)| surge 10(50Hz) A 
Hea Hime T; 5 


RAP TLE 


EIAJ — 


TOSHIBA 3-11K | 


Saget Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. Max. | Unit 
sb ABER a Eee Vru Irm=60mA — 27 V 
+ AS eit Inu Vru=Rated | — 20 pA 


HT ORMLABRE Chic D BROW LAWL ES, 


Neither touche by naked-hand nor break the surface of the element. 


RI Mit) — FORA bl0OmmMYANOF D HIPS CE SKIT SI TK KS, CRAB 


‘Lead Bending ; 10mm is the minimum from the case when bend the Lead Wire. 
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OROGNXZ31, OROGYXZ31 


lo-T 2 Max. 


VF-IF 


wr iJ 
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ay ann 


“ 4 
WARS A 
fT 


S2ESERES A 
MERE EEE Ee 


100 


fan) f-] 
& S = =] 


(Vu) OF (iste Be we) Be et de 


(vw) 4: WB ues 


Rist ABBBE Ta (°C) 


HEASNTEIELET Or (V) 
Isurge Max. E48 BH Rated Load) 


SS a eG A ee Dee 
a es G22 a a 


Re RES ARR Eee 


ton] 


CV) °F2"*y Bye 7 ue Bet 


50H zi HEN DORK 


(ll 


ORINYZ41, ORIQYZ41, ORITYZ41 — sucoy oz. xieaee uses 


O®RFEMERO XRARBBEREREtCOMSBERRA 
© Special High Voltage Applications OX-Ray Equipment and others 


Unit in mm 


ORINYZ41 
ORIQYZ41 


ORLTYZ4L 


Applications 
ORINYZ41 ORIQYZ41 ORITYZ41 as 
emAt A GMS EGH#) > Vam=100kV - 125kV 150kV as 
0 Ft eC) 3 lo =100mA 70mA 70mA fofg 
° Hie CM) Weight =190g 190g 300g 


em REY + £-—n - : Epoxy mold. 
eh CO EAR &V./Operation should be in Oil. 


iwATH Maximum Ratings 


Characteristic Symbol | Rating | Unit 
ORINYZ41 100 
EAB = oRIQYZ41_ | Van 125 kV 
Gh 7) cece es | 
ORITYZ41 150 | 
ORINYZ41 120 
on ORE ORIQYZ41 | Vsurge 150 kV EIAJ — |EIAL  — 
wee ae ORITYZ41 175 
ORINYZ4 | #4| wo | 
“Va ot ORIQYZ41 | Io 70 mA 
Ch 4 ee Ee eee eae 
OR1TYZ41 70 
St/AA 14 2 — RHE C10ms)|  Isuree 3.5(50Hz) A 
dee Alen BE T; —20~100 °C 
OR FFT BE Tsty —20~125 a @ 
BARAK Electrical Characteristics (Oil Temp.=25°C) 
Characteristic | Symbol Test condition | Min. | Unit 
ORINYZ41 160 
a ORIQYZ41_| Ven Irn =0.3A ~ 200 Vv 
ORITYZ41 | 255 
j | ORINYZ41 _ ~ Van=100kV 
ae ORIQYZ41 | Inu - Vaw=125kV 200 aN 
ORITYZA41 Vam=150kV 


= 1g 
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oS 
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7 a ee 
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err ers 
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a a es 
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Thetis ee Pr CC) 
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ORINYZ41, ORIQYZ41, ORITYZ41 


Surge Current Characteristics 


Kt oryzae LT 
At TT Porreyzer| | 
A~AH+++4 Lea 
Na 
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ai 
mma 
mani 


SOHz EDINA TZ on 


ORGUXZ31 nina emer aes 


OBZESREAR 

© High Voltage Rectifier Applications 
et ATR FE : Vaw=14kV 
° FSMD DE : lo=600mA 
eH Weight : 45g 


BAKER Maximum Ratings 


Characteristic Symbol Rating 
st AL BE FE Vru 14 
SSM TE Io 600 
ATR Lif 72a LB Isurge 24(50Hz) 
Fer ei BE T; —40~100 
RARE Tes —40~100 


TOSHIBA = 3-196 


@ ZAM Electrical Characteristics 

Characteristic | Symbol | Test condition 
4 ASRS AER F Vem | Irm=600mA 
ah A BA ee iit Inu Vem =14kV 


Isurge Max. CE4#R HF Rated Load) 


pz 


(A) 


: 
ee ee 
Sa ie 

corre 
EE 


50Hz 2 BERANE 


BERNA HE ip (A) 


t—- > BG (ee) Lares 


0 


XS 
= 


—714— 


PBR Ip (mA) 


Io-Ta Max. 


700 aeaeenee 4HL, HK, 3H, 6HIO 


Meld, PRRs DI Cc 


HMA AAE Ta (‘C) 


am 
Coe 
Coe 
100 


—715— 


ORGUXZ31 


OR6JXZ33, ORGLXZ33, ORGOXZ33 — suscos owsesen siNetioN Recririek 


Om BEBREAR 
© High Voltage Rectifier Applications. 
et AEH: Vrau=6~12kV 
eV Io=600mA 
emia Weight : 45¢(Max.) 
eS FAFy7 + =—-n FGY Plastic Mold Package. 


Unit in mm 


BATH Maximum Ratings (Ta=25°C) 


Characteristic | Symbol | Rating Unit 
OR6JXZ33 6 
4 A GUE FE /OR6LXZ33| Vas 8 kV 
“OR6QXZ33 ae ae 

gs ie — “To 600860 | lummA™ 
PAB 2 SRT Isuree 24(50Hz) A 
Bee TIE T; —40~100 | °C 

RAF im BE eer —40~100 an © 


TOSHIBA = 3-154A 


Saag |Electrical Characteristics 


Characteristic | Symbol | Test condition Max. | Unit 
OR6JXZ33 


+ URERE FF =| «OR6LXZ33 | Ve Ipu = 600m A V 
OR6QXZ33__ 
OR6JXZ33 - Vam=6kV 

at A GUE ye OR6LXZ33 | Inw ~ Vam=8kV nA 


OR6QXZ33 ~~ Van=12kV 


716 = 


) Tsurge (A) 


Y—LBR GR 


tH BE (mA) 


Isurge Max.Ge#§ AF Rated Load) 


3 10 30 100 


re a 


Io-T a Max. 


“ith, SH, 6AM 
oe cise ae 


Cia ioe erie 


Pa 
AREER See SERRE 
BEGEREPER SERS ARR ECEe ee 


S 
rs 


0 20 40 2» 80 
Sear PHIREE Ta ('C) 
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ORGIXZ33, ORGLXZ33, ORGQXZ33 


REIS RRL ie CA) 


BEM ECRE TS Oy (V) 


Ll) ALAS ERS 


1 N44A1 5 1 N52 AT 5 1 N61 Al SILICON DIFFUSED sisal RECTIFIER 


OBBES Re aA 
© High Voltage Rectifier Applications 
° FIs ite > lo=0.67A¢) 
| Io=0.6ACG¢) 
eat A FAME > Vem=22~30kV 
em RE Y-t— 7 FFX; Epoxy Mold type 


Circuit Di 
[5] PS Ed uit Diagram IN44 Ad 


= 
; C 
BAEM Maximum Ratings 


Characteristic | Symbol | Rating | Unit | ey os 
— Vint C via Fal 3s J 
es O C vin & + FTE] 
**."terminal to ‘‘C’’ ter 


minal and ‘‘C’’terminal 
to‘‘+’’terminal 


2A, UGWBIE| «2 [INS2A1 | “™™ kV o 
1N61A1_ 
| | 1N44A1 
#3] IN52A1_ t 
1N61A1 
HEHE (Ta=50°C) | Io Oo eOEL| mA : 
SPT 4 7 ve — BH | Leurge 60(50Hz)i A 
— ARLARYE RE eee —20~120, °C 


TOSHIBA  3S-326 


Unit in mm 


65 Max 


6.2. 30.0402 4141 


JEDEC = 
EIAJ = 


* 1 Ze of Safety Factorx2, *« 2#4552.5f%/Safety Factor x2.5, * 344% 3 f%/Safety Factor x3. 


BERRIES b> CHA SHABBY — VRIES ODDO ET, 
SSAA $|Electrical Characteristics 


Max | Unit 
31 V 
700 AN 


Characteristic | Symbol Test condition 
2A, SBE FE MF Vr Ipw=1.5A | oO 
1N44A1 Vem=22kV 
4b A, BR it 1N52A1 Inu Vam=26kV HC) 
~1N61A1 ! Vam=30kV eS 


SRLS eH fk LICE AI SBEILRTOBMS blomm Ly kaka, 3mm kLON- 7ST PRB CRAY, 


Caution: 


It is essential to keep distance of more than 10mm between rear side of the device and the metal part of ground 


potential or use suitable isolator (i. e. 3mm min thickness of phenol resin etc.) 


Io-T;, Max 


Fe 
Ele Meg tee ese ae 
Jee hee 


1.0 


we pesyeei I. (A) 


0.2 


60 80 100 
REPS ABIBE Ta (‘C) —713— 


OBBEE Re iR Watt anwnin 
© High Voltage Applications 
eat ASB Vam=15kV 
e ye Io=450mA 


Bake, Maximum Ratings 


Characteristic Symbol | Rating | Unit 
ab ASR o FE Vem 15 kV 
AA LS E- Vsuree 15 kV 
eit a Ti Io 450 mA 
ab ABA Lad 7 a Isurge 14(50Hz) A 
de ae T; —20~100_ mo 
CRAP TBE T ste —20~100 i 

JEDEC ua 

Saag: Electrical Characteristics 

Characteristic Symbol Test condition Min. Max. Unit 

SA MES FER F Vem Irm=1.0A — 16.0. V 
at AUS Dit Inu Vem=15kV a 700 pA 
PIS eae RCN OBS, REFORMS lomm Ybitistda, smmLk ON- 774 RATS SY 
Caution: 


It is essential to keep distance of more than 10mm between rear side of the device and the metal part of ground 


potential or use suitable isolator G. e, 3mm thickness of phenol resin etc.) 
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acon Seas sca ae RECTIFIER MS 242-1 OKY | 


Om BE Bip tA 

© High Voltage Applications 
eat ATE FE > Vram=10kKV 
e aot eit : lo=450mA 


Unit in mm 


fekie4g Maximum Ratings 


Characteristic | Symbol Rating | Unit 
ae AEG FE VrM 10 kV 
SPE NER Die Io | 450 mA 
ATLL eT 7 VR Yeti Tsurge 14(50Hz) A 
JEG RE —T; —20~100 


—20~100 


JEDEC _ 
EIAJ — 
| TOSHIBA  3-9242 


SSAgtett Electrical Characteristics 


Characteristic Symbol Test condition Min. Max. Unit 
“A SEIS AEE Vem Ipw=1.0A — 9.5 V 
at ASA Tt Vam=10kV pA 


PEARS ARICA SBGILRS ORM 6 10mm Pb Td: 3mm PL LOS-757 bREB TRS. 
Caution: 
It is essential to keep distance of more than 10mm between rear side of the device and the metal part of ground 


potential or use suitable isolator G. e, 3mm thickness of phenol resin etc.) 


—721 — 
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Aeurge Max. ct Rated Load) 


ae. 5 10 ~~ 30 50 
50H 218 WE ve EN I 


SPARS HE Ht I, (mA) 
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is DN Hy 


7272 L BFE 3 HH 6 FEDS 
lk, FRORRME DIT OER 
CREW, 
ve 21.1 
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iS 
MA 
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Unit in mm 


© High voltage Applications 
e Es ee Be re YO RRS /DC power supplies for Industrial 
Heating Equipment | 
Bl HAF Vy v, ZeHLATEEA.SKV, EY W4kV, 0.5A 
ome ytea Kove a: Epoxy Mold, Radiator Weight=350g, 
4h: EPRI / Free Convection : ia 66 ee 


Terminal 


: BxkweK Maximum Ratings 
BRAT oy SORBET, Single-Phase Bridge Rectification 


Characteristic | Symbol Rating Unit 
: ah AL Gai ie AE Vem 10 kV 
a DA RE Vourge 15 kV 
| HID RE R(50Hz, + A BAB, 54+ 2 7) 0.6 A 
SF 
[eo See 16 A 
- FUER Yi BE —40~50 ae 
PR AR BE —40~110 2c 
TOSHIBA 3S ~ 120 
a Say tet Electrical Characteristics 
1#fCL Per Unit 
Characteristic | Symbol | condition | Min. | Max. | Unit 
ae Ne ee i= ee eee = Sa 
at A SAI ERE PF Vr ee — 20 V 
one Vim=10kV, Ta=25°C im 4 A 
ad A, SE Tit , Ine a oe 
Vam=10kV, Ta=110°C | — 400 pA 
Io-T a Ip-VF 
ee ee 
= , m 
+3 300 | a" 
a id 2 
. COON : 
=i 200 | ip 
z HAN 8 
7 FEC 
ge ede ee lL Be 
0 40: 80. —-—s«2120 | 160 200 
EAR ABWE Ta (‘C) PERIRLIEE Or (V) 


123" 


$5092-6A 


O 3HSKSBESAA 
Stacked Rectifier for 3-phase Full wave Applications 
ot A GEE > Vam=10kV 
e Feit mit > le=0.9A 


eS ARIMA FOR RRMDC Power Supplies for Industrial 


Heating Equipment 
excKREY + tn FF, GV =zRX/Epoxy Mold, Radiator. 
° HE ; Weight=500g } 
ed; BARzZYS Free Convection. 
BAER Maximum Ratings 
3 fey, 3-PHASE FULL-WAVE RECTIFICATION 
Characteristic | 


2 A GUCTEEE 


Symbol | Rating 


the Ut A DA AE 
HD Bait Io 0.9 
4 75H ae ad Oa ec a YEU Isurge 25(50Hz) 
Jd Ria BE Ta —40~50 
CRAFTS | Teste | —40~110 | 
Sante  |Electrical Characteristics 

Characteristic’ | Symbol | condition 
4 A, BEI EE FEE Vr Ipm=2A, Ta=25°C 


_ : Vrem=1l0kV, Ta=25°C 
+t A SAAD 


LY AL BRRF(29 97) 
SILICON RECTIFIERCSTACK) . 


Unit in mm 


TOSHIBA —-3S-140 


| Min. | Max. k Unit 


SAS Rm tet, dato Ge 20 V 
a 1 pA 
ake | 400 pA 


Vrem=10kV, T,2=110°C 


a 0.8 
= 
a = 
54 2 0.6 
fe ; 
psig 
= 5 0.4 
& 
Ee 


BERET Ur (V) 
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20 4 


Io-Ta MaX. 
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os 


80 
ata ABE Ta ("C) 


a ai iatig. ee RECTIFIER $5 1 0 2 


OsBBESZ TRA 
© High Voltage Applications 
eA TEE > Vam=10kV 
e Leite > lo=500mA 
° UIA EO REACT DC Power Supplies for 
Industrial Heating Equipment etc. 
Pl + 3 HAVE s BST A TRIBTSEEEAKV, EH 5. 5OKV, 1.0A6.5kW) 
TARA AYE 5 ZEGEA TI BEE. KV EH 4k V,0.75AC3kW) 
ermHeY + t—-n F/Epoxy Mold 
° igs > Weight=70¢ 
eS; AR «Free Convection * 
BAT Maximum Ratings 


Unit in mm 


Characteristic | Symbol | Rating Unit 
“A Boe Ae Vem 10 kV 
te at A SEE Vesurge 15 kV sree 
PIB eit Io 500 mA ae 
AAS HT Dt - S Isurge 15(50Hz) A TOSHIBA 
Jal FAY Bee Ta 2C 
RAPT BE Tst¢ °C 
Sane j|Electrical Characteristics 
Characteristic | Symbol Test condition | Min. Max. | Unit 
at AU BRI Be HERE FF Vr Tru =2A, Ta=25°C — V 
+ SME TE Vero Or ee a 
AE tau Vam=10KV, Ta=100°C ae wn 


t BA OTHO RV Bm, BURST UCHAT SBR, ZAOMASALSIRLTKSY, 
ek A0°CLL ECOlEAILA EM To-Ta max A-APRBRRV ET. 


—725 — 


$5102 


m 


500 


oe WE SE 


PSLEME Up (V) 


== (20 


LU NVERESREIRT 
SILICON DIFFUSED JUNCTION RECTIFIER 


OBBES AR 
© High Voltage Applications 
oat A, GEA EEAE > Vem =12kV 
e Pietra ¢ lo=1A 
e AU INBeRE Ts LOTR ic mit DC Power Supplies for 
Industrial Heating Equipment etc. © 
Bil > 3 HAART 2 ACURA OBRIRL EES .2KV, EGR 7KV, 2.1AC0.5kV) 
BOT) » AEB : ZENE A JD EFES.SKV, TUEHIIUSKV. 1.4A(7KV) 
exc key t—nF /Epoxy Mold 
e Hit : Weight=600g 
e SH: A244 * /Free Convection « 
BATH Maximum Ratings | 


Characteristic | Symbol | Rating | Unit 
ab A TUBE - | | 12 kV 
PR EATER 3s | kv 
PTE a Coren BTA 
ATES 4 7 a SESE 30(50Hz) A TOSHIBA 3-185 
JR is ee ae es 
wei —~Faea0n te 


Saye: Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Max. | Unit 


“at AL BEARS AEE | Vr ee aa 25 Vv 
+ A Sa ait | Ipu ae . a ak 290 pA 


* TES OVGBORV Br, BURST LCHAS SGA Ire ECHR IZEAR Tie TRAV 
ee 40°C ECOBIEIFN® Io-Ta max. A-FRBBOL, HABE W)DLCFSY, 


== (ar 


$9103 


(V) 42 Wee 


i banenres Ta (‘C) 


RLM Up (V) 


eet icc 


YU AVILES BB Ht T 
SILICON DIFFUSED JUNCTION RECTIFIER 


OSBBE Stk 
© High Voltage Applications 
et A SUIEEE > Vam=16kV 
- GREE IE | lo=1A 
o Ue Asiatic LORRI /DC Power Supplies for 
Industrial Heating Equipment etc. 
Gl: 3 AAS REE + BST A TIRIATE HET .OKV, TAPEHEAIIOKV, 2A@20kW) 
JAAR TY y» SUEDE > 2CHLA TD RAESKV, WEYEHI7KV, 1.5Ad0kW) 
exe Reye-—nFk/Epoxy Mold 
e iitia : Weight =3800¢ 
e 4H: ARS «Free Convection « 
RATA Maximum Ratings 


Characteristic Symbol Rating Unit 
Te 7 SC 
4 Dab A BEE Wace 30 kV 
SPSS wee EE 1 — EIAI 
EAA ST 7 ba EE | 30(50Hz) oA TOSHIBA 
Jed) Ein, BE ae Te —40~40 eC 
(RAPE IE fae — =40~100 «| °C 
Saat Electrical Characteristics 
Characteristic | Symbol | Test condition | Min. | Max. | Unit 
+t A, SAI EE Vr pees C — 33 V 
A MEE Tew Meee — 290 pA 


& BAOTREOR A, BUABSE L CHAT 4 eR Ric E CHIANG Tie > TK PERV 
#4 A0°CILE COIL EID Io-Ta max. A-FHRBROL, WIE BDLTS RSV. 


—- 129 — 


te | 
PCE yt 
Sa 
COPE 
CPP e 


Seen 
CEEEE EER 
ze Mees 
Samy, = 
CECE Coat 
0 20 40 60 80 100 0 


GMA AIBLIBBE Ta (0) — BRRSITBIERE FOr (V) 


PSMA it ir (A) 


739 — 


YY AVLEREAV ERR 
SILICON DIFFUSED JUNCTION RECTIFIER 


OB BESTA 

© High Voltage Applications 
et AGREE 3 Vam=15kV 
0 Fae viet > lo=2A 


(HAMMAesak Yo BRAC wt” DC Power Supplies for 


Industrial Heating Equipment etc. 


Bi 


7,Yf{/Fin Type 

e Hi ; Weight=1.9kg 

°e ZH; AR24 «Free Convection * 
tA jMaximum Ratings 


3 AAGSHEREVE 3 ASYLA JI RRIBIFEEE7 .3kV, EQEHYIIIOKV, 4.54 (45kV) 
WAST). y RSE >: ASDA TRERE7.OKV, ELUEHII6.3kV, 3.2A(22kV) 


$5105 


Unit in mm 


4 A, BEG BFE 15 kV 
ape 7b A, BEG AE 30 kV 
Fg it It 2 A 
SAS 4 2A Bz 30(50Hz) A ee 
Jad Fain eae —20~40 a © 
RAAT RE —20~100 °C. 


Bane Electrical Characteristics 


Characteristic Symbol | Test condition | Min. | Max. | Unit 
<A SUE EME Ven ee | — 31 Vv 
Vam=15kV, Ta=25°C = 400 A 
rest ee 0 | A 
Tee = Vam=15kV, Ta=100°C ae g00 | aA 
* BROOM Wit, SUBSE LCHAD SBS ROME EHRLTC ERY, 
KE AO CLL ECOUFRILAM To-T a Max. A-T7RBIBBW ET, 
| ifp-VF Io-T a Max — 
12 : ie eck: eee ica ass ee ea 
a Oa 0 SERRE 
ons eee! 
10 20 re Ne el bel 
Pe 
ae | Set oe Ont re sl a Ha 
3 CCCCECES eee 
hes Gay nea ies ies i ee ee ee es 
te Poh = pf an ee Ne 
2 es et Ne (eh me ee 
oS asi = je MA ee ee a le 
ke ? is Pe Weed es Peis ole Nt ieee a 
= eg 1.0 ee ee ee ee ie eee ee 
e 4 ae / a ee a 
" EEEEET ZO pM SE 
0.6 P eke 
2 ee ee = 
al eee e ee eee 
eS ee ea 
ace cet nay: i an a ee 
WSR Ur (V) “oOo 20 40 60 80 100 120 


— 731 — 


RAMPAABIBE Ta (‘C) 


$51 06 YY AVMs VERRT 
SILICON DIFFUSED JUNCTION RECTIFIER 


OmBSEZ TRA 
© High Voltage Applications 
eat ASAE > Vam=20kV 
e Fiske > lo=3A 
© ua NIE re FO VEDIC DC Power Supplies for 
Industrial Heating Equipment etc. 
Gl 3 ARID + ASU A BRIBES. 7KV EH 13K V,6.7A(87kW ) 
HAFAT U » DREGE > ACHAT BES. 3KV EH 8. 4kV,4.8A(44kW ) 
e Fin Type 
em ; Weight=2.6k¢g 
© YA 5 GRBIZE4S + AGR1.5m/s/Forced-air cooling, Air Flow 1.5m/s 
weATR Maximum Ratings 


Unit in mm 


Characteristic | Symbol | Rating Unit 

ob A, BR FB AE Vem kV 

a wt A Ge SE Vsurge kV 

PB it eit A 

tA GA 5 td 7 a — DBE A 

FORA * °C 

RATES 2C 

Sanit: Electrical Characteristics | 
Characteristic | Symbol | Test condition Min. Max. | Unit 

SA UPL Vru 7 Soe i ee 45 Vv 


et A BAS Tit Inu 


Vam=20kV, Ta=25°C = 400 uA 
Tru=20kV, Ta=100°C 


* AO°CELECOUERILHS Io-Te max. A-PFRBRRV ET. 


To-Ta max 

3.2 Bie 

2.8 N 4 
= = 2.4 L 
=< on. ae 
as . 2.0 | NI 
32 
es a) 
: S12 

0.8 

4 

eee 

0 Bay 

i 0 20 40 60 8 100 120 
WEPREEKTE Ur (V) AMARA Ta ('C) 


32 


Gane Gee SFOR2B41. SFOR2D41 


OPBAAL y FYVFRBEOCHMAA Unit in mm 
© Low Power Switching and Control Applications . 
eat A GHiits k OUP E : Vexm, Vrxu=100, 200V 
e sala bit : lo=200mA 
oH), HEA CHM C+/Small Package, Light Weight and Low Cost. 
eS FAFy7E—nN FUG Plastic Mold Package. 


BAKE Maximum Ratings 


Characteristic | Symbol | Rating Unit 


eo OL BINE ies SFOR2B41 Vexu and 100 y 
=1kQ #288) SFOR2D41 RXM 200 
jE AGE | | SFOR2B41 | Vaxy 150 
(Rex =1kQ page) ‘SFOR2D41 | Cnon-rep.) 300 ¥ 
CEE Ta=3°C) [To 200 mA ith 
SAL YT 7H SBE Issn 6(50Hz) | A 
<7 | a cae a See a 
Tig — } Pouce Ww TOSHIBA 3-6C 
BUY — b EEE Vorm a —_ 
Bee SLE co 


RTF Tat BE 


SAA [Electrical Characteristics 


Characteristic Symbol | Test condition Min. | Typ. | Max. | Unit 
4 A Sah Elite L OME A Irxm and) Vrxm=Vrxm=Rated, Rex=1kQ, a 100 A 
ot Css | Te = 100°C eens Demme eae Dre see 
at 7. SAI EEF Vr Ipu=2A, Tj=25°C — — 2.0 V 
bY FH lon Teas, Rox tho — | = | 200 | #A 
b+ SBE Ver A ea Boe: Bee — — 0.8 V 
JE b UA + ve pee Vent Vrxm, Rex=1kQ, To=100°C 0.2 — — Vv 
eee eit Tax. Rex =1kQ, Rin=100Q, Tc=25°C, — — 5 | mA 
PART * Rtn—e DC — — 250 |\°C/W 


* Junction to Case 
Note: Hor — b+ AY— FRI 1IKQ DW POMPA Rie UC OPA < KES. 


: Use with gate resistance by all means 


Anode 


Gate Rox= 1k or less 
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triggering all. units at. 


PININSAET PTT TTT TTT Tet he 

PEP SADT es 
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ze 
SRRCACEHH 
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~Recommended Gate 
Circuit Load Line 
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Shaded area represents locus of possible 
triggering 
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voltage required to 


NSE 
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PMA Teay (A) 
Pray-Irav GESXS3RX Full Sine Wave) 


(A) a Hel —4 a 


Prav-Irav GES 3k “Half Sine Wave) . 


(ML) 9° SE MELL Bey eee 


1 ie Sd SO mae 
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© Low Power Switching and Control Applications 
oA WIR k OSMCREFE : Vex, Vrxu=50~400V 
° FIs : lo=1A 


Unit in mm 


BATH Maximum Ratings 


Characteristic | Symbol | Rating 
0 LSFIAIT ae ae 
A UANESEILSthets k «© CSFIBTT | Vrx™ eee (ee 
TR A BEE EE SF1ID11 | and 2000 
(Rex =1kQ #6) SRIPLC Aue. i 300 
Sateen SFIGH | 00 
S pp OP ILAEL! _ Mie oo ok 
ENE et A, BEG AS FE _SFIBI1 | Vax 1500 
C< D¥L7e L<5ms) | SFID11 . 300 
(Rex =1kQ isp | SFIFI1 | (mon-rep) | 400 
SFIGIT| |i 
ABI eH CORRERD to a. 
Le ee Ts | 1.6 
a 27 EY —1760Hz) 
A hE Pem — 0.1 -_ 
SAY aan Le Ey B . _ Peay. 0.01 
at SAU? — bP Iorm 0.1 
ABI — } SFE | Vorm 6 | 
ABLE — bs Var i 6 i 
A A ss _ T; —65~125 
RETA TT stg —65~150 


| Characierieue | Symbol . | Test condition ni 
ASAI iiits LOE AG | Texm and] Vrxu=Vaxm=Rated wh 
Fat Inxm Tyj=125°C, Rex =1kQ ; 
4b A, SEU ERE Vem Ipm=10A, Te=25°C V 
o. Sas Vrx=6V | To=—65°C 
ae he lon Ru=1000 [Tsar ain 
PaaS és eer an : Vrx=6V To=—65°C 
bya REC Ri =100Q erate i 
_ aE} Yee b Be Vent Vexm=6V, Rr=1009, To=125°C V 
REAL Ys Tux R,=1000, Tco=25°C mA 


HCL, & 
. * Junction to Ambient 
Note lboFr- b+ AY— FEMNCIKQL FORA ERE LOCA KS. /Use with gate resistance by all means. 
CHAEORMeALET LINEAR TE LEST O CORR < Svs, | | 
Note 2 )— FAH ABRAIL, Y- FOI HD bémmiE EO 2 cLcArvs SHI TC 7eSL, Lead bending ; should be 


kept at a distance of 6mm or more from case. 
Anode 


Gate . 
_- Rex = Ik or less . 


Cathode 


— 735 — 


SFIAI1~SFIGI1 


RSE 
Cate Triggering Characteristics 


Prav-Irav GESE4ik Half Sine Wave) 


EERE 
=125 
~~ Somes) iol veld eee 


R 0Q TNTOBFEAMSLSAHDCMWMRE so ZO 
auial eh ae He Be a ae Fequired = seer eaten eae 
to trerering all units at. = con See eaane 180° 
é tT EEL | ii A 
7 V 

“sree x coor co LA va 
as [a5 ge V R ae ; 

annem 3 Gua ee et PAR 
Mi 2A22972020 EB 4 

Sol AZ e Agger 

WAT TT WZ be ee 

fear 0-2V ay Zeote 


| eer — beeen «9 9-4 0.8 1.21.6 2.0 

\ Recommended Gate BIRR — bE ter (mA). 
Circuit Load Line (Rg_,x=1kOM IFW -84 7 AR 
NY ‘ RCHLeHaV) 

Beh It —65°C~ 125°C ¥ TO 
bY) PROM LEMIRE RS 


Shaded area represents 


ee os in 


HERE — bE Ucr (V) 
le>) 


ee a a a Ww To max.-lray GERI Half Sine Wave) 


iiss ace ete se (1) AGE 2:2 MSTA 50~ 400Hz 
Prav-Irav CH7232 Rectangular Wave) (2) 7— aaa ACM PRM 


Ge ee ae 
ae Se eee 


TES NIE He IFAV (A) 


2.0 OD 
Z PEEEEEEH e 
E ial ane Sa ie e 
F Beers 22 : 
«4-1 | TT lel Avie er | Ql 
= |_| [ames YC ? 
Sere 
e Lt | Ayes 
| esi Sees 

| | ge | es 


at 
al 


-_|N 


SNC TFAV (A) 


To max.lrav (Ho7238 “Rectangular Wave) Transient Thermal Resistance (Juncton to Ambient) 
: 10000 eee =a 
5006 4 ag8 ts 

2 3000 : al == 
ve t 1006 SU UE EU 
By — 300 CH nin ell 
io; 4 laa ae EE imme CTT PL iil eel 
2 Fe 
ti R59 Sem asiteem ett memetiiseen emer 
#e 4 | Viet eH Ete ti a ESSE 
i = OHHH Cee iit nanimaiiii 
BCC merce 
es aoe 3 Scena Gants Sum els Os tr ae Son aa foe a 
Serie ane Sieecer eee j—etaernt 
6 tt a  c G  O O 
pie ; See Pe ll 
te Away ALU LUI CUT CUT 


0.06 


== (50 = 


SFIA11~SFIGH1 


Ta max-lrav GES 3% Half Sine Wave) 


Ta max-Irav (89ZiR Rectangular Wave) 


3: (1) RHC E fo LL By 50 ~ 400 Hz 
(2) 3H) or — bE 0.01W 


SAKMHAEABE Ta (Cc) 


: 
Se 


f 3 A 
SE MNATEUE Iray (A) SPX HE Trav (A) 


SFIA11A~SFIGIIA | suncon wuz 4 928 


OMBAAL yF LT RIGA 
© Low Power Switching and Control Applications 
et A SAMI LORIE : Virxis Vrxm=50~400V 
e ISNA : Io=1.0A 
fk Maximum Ratings 


Unit in mm 


Characteristic Symbol | Ratings [| Unit 
SFIAIIA Ee 
A JAIBBRIL@ Ets «= |_SFIBi1A | Vrxm Pet eOO eet 
de Ob A, SAT Be AE | SFID11A | and ao ae V 
(Rex= 1kQ#BD - SFIFIIA Vax 300 
“SFIGIIA _ | 400 
See ies «=~ ORAL ann % 75 
sea a AL Beat Ee AE —SEIBITA | aia” 7; ce 
Pay EBAY Wen 
‘ ae _SFIFIIA "| (non-rep.) 400_ L Cathode 
SFIG11A _ Le - DOO). 2 | n. 2. Gate 
5) lees a7 CBS ARAL DE) Io 1.0 | | A 3. Anode(Case) 
SEIT Ir 1.6 ee: 
gee ee eee 6 ee Ok) 
Eeiiaaie Coe oe __19(60Hz) oe TOSHIBA 3-9 
ASH — bs 0.1 Wey: 
oar bé a 0.01 W. se 
ee ee 0.1 A 
at ASAI — b EEE ad A 
EAB — b FEIE 6 oA 
bee Eres —65~100 °C 
PRAT NE 


Characteristic Test condition 
eb ABI litte EON A Irxm and | Vrxm=Vrxm=Rated 1 100 | rN 
_ WR _ Inxe Tj=100°C Al Sa, See | ees Dene sae 
at AU BAIR ES ERE Ve Irm=10A, Tco=25°C — 3.4 | V 
eee eS 
bY — bedi lor  Ri=100Q - To=25°C [| —_ 1.0 | ne 
eo as ~ Vex =6V _Tc= —65°C a Ee eee ee 
Reese Vor | Ru=1009 Pier Sie = oe. 
SER k y i a b fa FE Vant Vrxu= 6V, Ri =100Q, Tc= 100° C 0.20 cae V 
REE ESI Tas Ri= 1002, To=25°C — 10 mA 


BRE ** 


* Junction to Ambient. 


Notel hoFr— bh + AY — FRMNCIKQD FORMA ELT CMA < 7ERV, Use with gate resistance by all means, 
CHALOM AR ES EMFEDMR PR LETO CCHS < ES\. 
Note 2.) — FxHIT SBR) — FOO b6mmY EOL CAD HUMIC CY ASW, 
Lead bending ; should be kept at a distance of 6mm or more from case. 
Anode 


Gate 
= ~Row== 1k or less 


Cathode 


wees 6S. see 


NAS NIB Prav (W) 


Resta 7 — AiR Te ('C) 


WEY — bE Vor (V) 
[@>) 


eats: (Gate Triggering Characteristics ) 


Ry =1000 SXC MKS MMS HS RMI MY 
It] P beinias & OEE 

Min gate current and voltage required 

to triggering all units at. 
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A Recommended Gate WERE —- b iE Tce (mA). 
Circuit Load Line (Rg. =JkAM WFO -4 TAR 

N HK GEE) 

Sat — 65°C ~ +125'C ¥ THM 
by ALM PE Me AR 
Shaded area represents 
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YU AVIRA HRT 


SILICON DIFFUSED JUNCTION THYRISTOR 


SFIBI2, SFIDI2 


OWBAAL FLUTE EVHAR 


© Low Power Swiching and Control Applications 
eat AWM ses k OWEALS Vexm, Vrxm=100, 200V 


e JIGME Te ;Jo=1A 
BxkEK Maximum Ratings 
Characteristic | Symbol 
oe /U SEBEL 3s k | SF1Bi2 |) Vexm 
Oat A, BE ec plete AIG 
_ (Rex= 1kQ Bee) ee) | SF1D12 Vrxm 
Vrxm 


( < 0 Lig L<om 
(Rex =1kQ Rep) 


errs oni ewer 


3 RAYREAe AC UR A sm) | SF1B12 


SF1D12 (non-rep.) 


SME Bit GEA) Io 

Ea. Ne He vat Ir 

4b AUR 1 rT DDS 7 vail Tsurge 
EAB | Pom 
Sg = FLA Peay . 

a ARI — } ESE Icrm 

tae ee Varn 

as Gi rt b SE | Venu 

Pee aE aoe 


a rn ret 


RAPT 


| Rating | Unit 
100 
Woe ena tee, V 
200 
120 
. 
240 
1 A 
1.6 A 
__17G0Hz) | 4 
_19(60Hz) | - 
0.1 WwW 
| 0.01 WwW 
| 0.1 A 
| 6 V 
| 6 Vv 
| —40~100 eC 


Characteristic 
aE LANE kOe Au | Te 
TAC I 
RXM 
2 A DANTE LEM DANAE HERE Ve 
bY D+ Pe bE lor 
bh UD A+ He b EAE Ver 
OER Da — BEE Pe. 
_ 1K We FETA | Tix 


Test condition 


Vrxm= Vrexu= Rated 
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BLE E * 


* Junction to Ambient 


Notel MOY - br, AY-F RRC TRO LNT OgRbt eae LT ify < FER, Use with gate resistance by all means, 
CHU EORSY ANS LMM EDMR ESO CCHS < KAW, 


Note 2 9 — FwHTSBAILY — FOosM a bémmpE LOL CAA HMC RSW, 


Lead Bending ; Should be Kept at a distance of 6mm or more from case. 
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SFIRSB41, SFIR3D41 SILIGON PLANAR TH RISTOR 


OMBAALy FUE EVUAMAR 
© Low Power Switching and Control Applications 
ot A SAI Gs k OSMEHE 5 Vexu, Vrxm=100, 200V 
e Fig it > lo=1.3A | 
eo/\TZ, WEE CHIH CHt Small Package. Leight Weight and Low Cost. 
e7 FAR y7E-N/IHGY Plastic Mold Package. 
BATH Maximum Ratings 


Unit in mm 


Characteristic | Symbol | Ratings Unit 
A SAURELIE? EE | SFIR3BA1 ; 7 
eRe pe ey ene ee 
(Rex =1kQ) SF1R3D41 | Vrxm 200 
ESSE SFIRSBA | Vane — 
Ce 03 Lis L<5ms) Varn See 
Rox =1kQwG) (| SFIR3D41 | onrep) 300 a 
_Seemiee CR SEO Cone ee 4. Cathode 
aI GPa T To=70°C) Ilo 1.3 A 2. Anode 


3. Gate 


22(60HZz) 


ah AU L tha DDE _ buree ma 0(50Hz) A as 
Ay — b BI Pom 0.1 WwW EIAJ 
at | a rr rr 
“PH bey Peavy 0.01 W 
A Sit 7 — b ue Vorm 5 V 
aoa Tstg —40~110 se 
aE T; —40~110 ae 


SAA Electrical Characteristics 


Characteristic | Symbol | Test condition 
ELIS LOE LEG | Tew and | Vrxw, Vaxw= Rated = — | 200] 2A 
Bai‘ exw | T= 110°C, Rex=1kKQ | i 
ad A, GAR BEE ee Vr lng =10A, Toes25°c — —_ 2.0 V 
Siege =O ~*~*~*~*=<s*‘“~<~ a SC Ru=100Q, 0 omer ae 
bUDW Ye b yt Ior Rex=1kqQ, To= 25° C x ave ; pA 
ye — { Vex=6V, Ri=1000,_ - =, 
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JER UY A+ Ye b BE | Vent View Réexr= 1KQ ge TIO 0.2 — — V 
PREF DE ; Inx ~ Rex=1kQ, es05°C, Ri =100Q) aa ae 10 mA 
PCH xf Rth_e | DC as | mas 12 | °C/W 
* Junction to Case. | 
Note: HWEr-— bs AY — FPRRCIKQD POR Hebe LC OVER S72 SU. Use with gate resistance by all means, 
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Gate Triggering Characteristics 


TNTORF AMS tS 72M lz 
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Min gate current and voltage 
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Pulse Triggering Characteristics 
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SILICON DIFFUSED JUNCTION THYRISTOR SF3B14, SF 301 4. SF3G14 


O—-ikA 


. Unit i 
© General Purpose Applications nit in mm 


et A WUMGs kOe : Vrom, Vrow=100~400V 
e AISI : lo=3A 

eH MA Ik UM, ARERR L LU CRANITREHAHEURBRST CO 
ALAA PAPER AT» FIC LAW, HG, PETS CICA < AACS E 
t+/They are intended for the AC loads control applications 
such as heating controls, motor control, light dimmers and power 
switching system. 

e TO—664- 2 “JEDEC TO—66 Package. 


izKTH Maximum Ratings 
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Characteristic Symbol | Rating Unit 
ATEN E TE AE SF3B14 | 1000 
$3 5 —SF3p14~| rom and a wae V 
eer ONG IA el a MOO at 
eae A AAAs, | SF3B14 ee Beas, OO ace Anode (Case) 
¢ Diez Lig Ly SESDI4 || -Cnon-rép) 350 V 
pms PP) SF3G14 | SONTSPY e000 CTEDEC 0-66 | 
SG um CARPE, To=75°C) | Io 3.0 A _EIAS TC-16A, TB-23 
_ SEANCES ) 4.7 A TOSHIBA 3-13L 
oe 50H: ¢ 
ab AUR 1 aa 7 aR DE Isurge ee A FT 7-2 YVyx AC2C HAY 
ab BR } = Pav 5 COU Ww Mounting Kit No. AC20C 
Sgr RE Pav || Ww 
eA b HE Verm 5 V 
PR APT BE Tstg —25~125 as @ 
Heer in Tj —25~100 eC 


ee Baytete Electrical Characteristics 


Characteristic | Symbol | Test condition | Min. | Typ. 
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em —~—~—<“—~™YSIto—S—=*@:C« RR = 1000, To= 25°C | | 
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aa Junction to Ambient} Rtn_a DC ae || — 
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Gate Triggering Characteristics 


20.0 FF RTHETE MMS CLE L DE | 
te Be). — be b URE Ai tt 
Min gate current —~ 
and voltage an: TY, 
required to " if 
= triggering So BAZ 
> 15.0 all unit s at. AE 
alent Saar mae - " ar Wi 
» ECCS ee 
= ECE 
i f ZAZA 
® oot Ltt 2°03 207 a0 60 
oan - Ris = wey +t— b TS tor (mA) 
n Hee — Pale SO 
tp 
we 


| /\\Recommended Gate Circuit Load Line 
“ i ne Tae eed 
[) AMM —25C~ +100 ¥ CH 
ra x TY A MO PTE eT] 
5.0 4 


’ 7 | <7Shaded area represents locus 
ZA _of possible triggering 
ia ~ eran from | 


Paw. = 25 to 100°C 
oe 


(eee A, 
rn b vie 
Prav-Irav GES82E3R Half Sine Wave) 


lor vs 


ERA HE Trav a 
To max.Irav GESk+432 Half Sine Wave) 


SEUUREEUAEERES 
SEEPS] 

0" nc sig fy| 180" 
SAEUAEEELERE ee 


\ASS2> He ae 
SS anSeee 
a aT 
MiMHREAEEE 
cco 


4 
é 
‘ 


eGR 
LTT | 


SEHMATE We Tray i: 


IHN Hie Pray (W) 


BAK, —-AIBFE Tc (‘C) 


— 748 — 


WERE ir (A) 


penal 
rj 
! 
< 
9] 


i 
IN 
OL 


Gaeta ae 
ae ee eA 


SRA! 
i 


Sain 
exe A | aes, 


lt 


te 


=. 


Saye 
ae 


ee EES ENE wea RSE FG GE CE DE a Ge CE 


a AE] 


i) 
Ss 


Vr 
Si 


Prav-Irav ee Full Sine Wave) 


HLH = ait ae 
Conduction Angle 


AN) 
SAL 


@ 


een Tray es, 
To mex.Irav GERRS IR Full Sine Wave) 
HEHEHE 
EEtttttt 
RanHaMHaattE aina rth 


0° al fe 1 360° 
a) 

1S 3H Fy = at a2 

Conduction Angle _ 


PR 


[ 360° 


[ i 
asin EHEC 
EERRREELIE eth 
cECEELEEEETH E ARE 

RHEE Ese cea 
3 4 ) 


PLE Tray (A) 


EE OS 


RHA ARIRE Ta (A) 


WA Yu-e (C/W) 


' Vorlty)/Ver¥ 214 ter (tw) ler 


Ta wmax-lrav GE8-Ee Half Sine Wave) 


Wh - 
WL |_| _| 


Wa 


vc} 
ied 
fe-) 


Conduction ni 


qo- 
So 
Ae 


Het 
oe BU i 
Myf 


Ps ce a a 


ieee Transient Thermal Resistance 
(Junction to Case) 


areas 


‘Ese 

| TTT 
ol _[ TTT 
0.001 0.003 0.01 


aie es 


NLA SUSE 


Pulse Triggering Characteristic 
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SF5BI2, SF5D12, osiammeuen ites 
SFOF12, SF5G12, SF5J12 — SILICON sities fimcinly sil 


OBA Aan Unit in mm 
© Power Control Applications 


eA BAR Is k OSA EEE : Vrom. Vrom=100~600V 

° ISNA : lo=5A 

e ik#h7 . Vit VG—205B DHA kHET, Available Heat Sink 
VG—205B. 


mA Maximum Ratings 


Characteristic Symbol | Rating | Unit 
SF5Bi2 | | ae i 
2A SHUIBELIL HEIs ko | SF5D12| Vrow and 200 | 
eA SG EE SF5F12} Varo 300 V 
~ SF5G12 | 400 
SF5 J12 600 : 
_SF5B12_ 150 
ES A, EGY EE _SF5D12| Vrom 
C< 0x Lig ane _ SFoF12 (non-rep.) V 
Tj=0~125° _SF5G12_ ) 
SF5 J 12 720 
SPINA HE BOCK YE) Io 5 A 
SEAN FE Ut Tr 8 A 
AMAL 4 7 RS — Asurge $$ nay A 77H VIE ACBIA ATR 
San Sno a=" SE IE SEE RIE Mounting Kit No. AC31A 
AB -} BD Pox 5 W ial 
PMY — b ED Poav 0.5 Ww 
3 2 BEI Wi b ESTE Iaru 2 A 
at SRI — b EEE | Vern | 10 NE eae 
Ht AL BEY 7? — b FBLA | Vorm 6 V 
oo a T; —65~125 aC 


EEE be 7 ! TOR 


fe Sate Electrical Characteristics 


Characteristic Symbol Test condition 
SF5 B12 = 
4h AL SMa BSA —SF5D12 | Irom Vine ces Bated 6 
te LO ~ SF5R12 — and ers : a —_ 4 mA 
at A SAAT _SF5G12_ | — Irom ars 0 
SF5J12 
aA, eA SR pee Vru Iru=20A, To=25°C — 20 V 
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bU D+ +— b BE lor Ri =6Q | aR =25°C me oO.) 4 
Tat bak eee eg Oe ee To=—65°C |  — | 20) #_ 
bee: 7 See Ver | Ri =60 ov ae = 2.0 _ Mi 
_ FF k ) W IP? om 7 } FREE Vent Vrxm=0.5Rated Tco=125°C 0.15 ma V 
PREP EIE Ino Ri=100Q, To=25°C — 60 mA 
MHL + | Rune | DC — 3.1 | °C/W 
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© Power control Applications 


eat AEs k OEE > Vrouw. Vrom=100~1000V 
e ALS s lo=10A 
° hz, VIRVG-207BAGH A Sh ES, Available Heat sink VG-207B 


ATK Maximum Ratings 


Characteristic | Symbol | Rati ng Unit 8 35 
_SFIOBI2 |] 100 7 13} 
~SF10D12— 200 “2 
4e 7 SEBEL: Fe Ae SFIOF12 | Vrom 300 33 
wiLO | SF10G12 | auc ao | eee V 5 
aa ar6 ~ SF10jJ12 — ROM 600. + 
at A EGY EE ~SF10L12~ a me ; 
SFIONI2 | | 1000 = 
~ SF10Bi2 — a |: ae 
PRR Ree _SF10D12_ _____ 300 
BBE ASUMEEE | SFIOFI2 | vy. 3y 400 
C< Di L7e L<dms) | SF10G12 : 500 E V 
_ wf tute | (non-rep.) Ue Salinas 
Tj=0~125°C ETON? 720 
SF10L12 960 pee 
| SFION12 |_ -_ 1200, } TOSHIBA — 3-11L 
SEMA TE | CORD to a ce: ee 
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Gate Triggering Characteristics 
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SILICON ALLOY-DIFFUSED aN rayristor SF 150Q1 1, SFL50R1 1. SF150S1 1. SF150U11 
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© Power Control Applications 
° 3 A, SANABAIL EAE: Vrom 
eat A SAE HE > Vrom 
e 5A 2 Io= 150A 


BAEM Maximum Ratings 


Characteristic Symbol 
“SFIS0GIT_ 
~ SFi50J11 
SFI50Li1_| Vrox 
“et A. SEUIBELLE FEE _SFI50N11 | ong 
BLO AUEE | _SFISOQI1 | L 
“SFI50RIT | Vsom 
SFIS0Si1_ 
-SFIsouiT | 
| SFi50Gi1_ 
SF150J11 
aueecueEm _SFioli |) | 
(< 05K Lit L<5ms) L2EISONI1 | Tt Rom 
T =0~125°C SF150Q11 | (non-rep) 
ee _SFI50R11_ 
SFi50Sii_ 
PSF iso 
RSE ERIN Ir 
34) ee GEARED lo 
4/58 1 ++ DVR DBT Tsurge 
_fiivi 2 memsiaiat—| 
NEF LAZAR _ di/dt 
_ BASH — FED _ Pou 
eck Pm BT Poav 
ARIE — be ais _ Veru 
_ ABU — es Tern 
a ABE —h = _ Verm 
eA AE T; 
RAPT T stg 
Kottit be 7 TOR 


* Vrxm=0.5Rated, To=120° Cc: “Gate Supply (Ve= 10V, Re=8Q, trsSs 


Sankt Electrical Characteristics 


Characteristic | Symbol | 
AUT LO |©)©))~™~C«@:SCdrom and | Vyom=Vrom= 
eA SEE Tit _ Irom 
at A, WUE FEM F VF 
bY Wa b BEE Ver 
Ur b EB ia 
JER UP ee b BYE Tent 
LALA Y FTA ton 
NEVE Ae FR a8 dv/dt 
RRR TE Too 
BCL * Rth-e 


* Junction to Case 


\400~1600V 


eH ff: Weight: 350¢ 
eo fh7 4 VIZ VG-204238 ASHES, Available Heat Sink VG-204 


Bei caterer Nets OOO ct ate, | ee: 
500 OE 
720 QT | 


Unit in mm 


Rating Unit 


4 45$Max— Sonn 5 


0.5 


960 
1200 eg ee es 
‘eeclnetieneent oo pein C eas 
1450 ”, | JEDE 
1550 EIAJ — 
1700 TOSHIBA 3-40 
1900 
235 A 
| 150 A 
__3500(60Hz) A 
3200(50Hz) 
51x 10° A?@.gec 
50 A/ps 
16 W 
3 | Ww 
16 Vv 
i 4 A 
5 V 
—4A0~125 ist 
—AQ~125 ,, C 
610 kg cm 
1 BS) 
Test condition Min | Max Unit 
Vrom= Vrom= Rated - 7 
UU Ce a 
Ipm=500A, Te= 25°C — 1.75 V 
wT = — 40°C een a ee og 
_ ee Tco=25°C — oe 
To= 25°C —~ | 150 a 
0.15 ae V 
Vrxm=0.5Rated, Tce=125°C ereperneneomaael 
1.5 — mA 
~ Vexm=0.5Rated, Tc=25°C  #| °»&#4| ever 
Gate Supply(Vcg=10V, Re=8Q, — 8 BS 
= <1ys) 
Vrom=0.5Rated, Tj=125°C tat 
Gate open, Exponential rise ae ee Vie 
Ri=6Q, Tc=25°C —_ 200 mA 
DC — 0.15 °C/W 
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HEAT IT COU S ESL, COL ET — ABT 4 VRIOBARRGRS UTR 0.04°C/W LD ET, 
2. BENT 4 VIC URE ROR CHAT S LBA SN CRO ETOCH yb, Vo veh EON BMLO 
WTO ERA, 
3. Yo bir LOAY— F2)eFO AIRMBHR) NRO IRE EAAIE 720 CCRC RESO. 
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120 NS 
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iif esi Fi 
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© Power Control Application — | 
e 4+ A, SAIAA IL BEHE : Vrom) __ 
ae \—400~1600V 
e FSET : lo=300A eS Weight : 550g 
oA 7 4 Vik VG-204258 Reh ET/ Available Heat Sink VG-204 
BAe Maximum Ratings 


Characteristic | Symbol | Rating | | Unit 
SF300G11 


"SF300S1 
| SF300L11 _ 
2A SEUEBELL TE Fau = | SF300N11_ Vv 
i LOwA BEE [_SF300Q11_ 
: SF300R11_| 
- SF300S11 _ 
| SF300U11_ 
SF300G11 
 SF300Ji1 _ 
aves Luger: (_SF300Lii_| 
aes ees ) LSF300Ni1| Vrow y 
OE ms) | SE300Q11 | (non-rep) | 
Ti=0~125°C . .  (SFS00RTi_| 
_ SF200S11 _ . TOSHIBA 3-45C 
SF300UI1 — 
Sea) RS Ott 3 | / AL 
PME AID) is 
cece ye Le 7 epee, __5500(60Hz) | | 
flit 2 SERBS | 125 x 103 A*.sec 
WEE LFS + 50 Ales 
BABY - b> BD a rer 
Fag b BI oFeav 7 WwW 
4/7 TRI YS — } BYE A 
at A, SEI? — } PE EE Vv: 
_ eA — be V 
ee HE — 
CRAP TAB °c 


ee 
* Vrxm=0.5Rated, To=120°C, Irm=600A, Gate Supply(Ve=15V, Rae=8Q, trSlas) 
SS aye: Electrical Characteristics 


Characteristic | Test condition 7 
2 A, SAI Unt Rb ts LO Irom and _ - ae a eee 
ABE : | Trom Vrom= Vrom=Rated, Tj=125°C f 20 ae 
tA SHIRE PF | Vew Ipm=1000A, To=25°C | | a 1.64 V 
are | i | oe = To=—40°C — 4.5 | 
bUaA— h ASE a Vat Vrx=6V, Ri=6Q Toso o ee 3.5 eM ee ee V 
: me e | To=—40°C aa 400 
bY a BD | ler: __Vex=6V, Ru=6Q [aR Soe aa 360°) mA 
JEb YU a iy ee | Vent Vrxm=0.5Rated, To=125°C 0.15 oe V 
_F bUA Hi i: mS He Ient Vrxm=0.5Rated, Toa=125°C 1.5 mes mA 
| Vrxm=0.5Rated, To= 25°C Gate a | : 
Rm YA YASH] : ton Supply (Ve=15V, Re= “8Q, = 6 uS 
ey ee en ee ee tr<lys) a2 eee: 
45 | | Vrom=0.5Rated, Gate open, Ex- im 
REE LS | is cout ponential rise Tj=125°C fe ao wie 
CRAP EDI nye —. | Ino Ri=6Q. Tce=25°C | tl - 200 mA 
AUR * Rin-c DC | | — 0.11 | °C/W 
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© Power Control Applications. 
et A UUIRHILFE HS > Vrom 
ab A Ui AE Vrom 
e FISMBH : lo=500A eit tu Weight : 480¢ 
° MMH: Flat Package 
BATH Maximum Ratings 


2-~5.2¢ 4:0.2 Depth 2.5+0.4 


} = 1600~2500V 


Cathode (2) 
Characteristic | Symbol | Rating Unit Cathode (1) 

ath - SUBELL-L: | SF500023 | Vrom 1600_ 
$3 i SF500¥23 | and 2000 V 
2 SUNT ~SF500E X23) Vrom 2500 
EE A GH |_SF500023 | yy 1750 
s b xe LT ‘U<bms,) SF500Y 23 Gionns y 2200 V 

=0~125°C SFS500E X23) * DP) _|__2750 

er BEVIL Ir 785 A 

EL NER TE CHURPEDY) lo 500 | A 

isfy a iE Ys ___8000(60Hz) _ a + 
ARR LAT Da SEE fours : ~72000Hz) _ A 
Bi 2 RUS 4 250x10? | AS 

Se ee Bie | ee TOSHIBA — 3-70C 

WHE THE LALA di/dt 100 — A/ps 
4° /L SH —- bb Pom | 20 W 
Ay at p Poav A | W 
at A, SRW rb THE Iorm 4A A 
at A SAR 4° — bE: Vorm 20 V 
at 7 BEG 7? — bE Vorm 5 V 
12643 TRE T; —AQ0~125 a & 
DRAFTS Date —A0~125 aC 


HE#29) Mounting Force 1500 +150 


* Vrxm=0.5Rated, Tco=120°C, Irm=1000A, Gate Supply (Vc=15V, Re= 


SAH |Electrical Characteristics (Ta=25°C) 


Characteristic | Symbol | Test condition 
at AL SUR BGs LO Irom and | at 
ABET oe Vr ee V wou Rated. T j= 125° C 
oe A UIR RS FETE PF Vem Ivm=1600A, To=25°C 
hI BIE Vie ee 
ae tn nmr Vary §V, Rp=6Q a = 10°C 
by wy b EB lor | Poa Ce 
SRR veh REE | Venn SF acsetptes aoe tae ae sat a 
rt tert = ym ==O. ated, —_ 
- EE MS b TK Iont a 5 
Oo TV ixum=0.5Rated, Gate Supply 
Roya VPS B ton (Ve ae Re =8Q, tr<lyws) Tc 
a5.” 
erie a oe ed. dV ¥0m=0.5Rated,Tj;=125°C Gate 
NSH Es SF a OE _open Exponencial rise 
SREP TE Ino Ri=6Q, To=25°C 
FAG | Renee DC 


* Junction to Case 
ee Fe PRA SF500024, SF500Y24, SF5Q0EX24 4% 0 E+, 


Lee 


UF 4 LHe SEAHY 4 y 25 
SILICON ALLOY-DIFFUSED JUNCTION THYRISTOR (TENTATIVE) 


SF1OQ00EX22 


OBA TIA r 
O Power Control Applications 


Unit in mm 


0 3A BAIIABEIL EEE : rom —9500V 2-5.2g+0.2 
ae A, GAA ES FE 4 Vrom 2.50.4 Deep 

e 5) GS FG : In =1000A 

ese Weight : 920g 


TESA) Bei? : Flat Package 
Bare Maximum Ratings 


Characteristic 


Symbol : 


i Cathode 1 
55¢+0.5, (Black)260+8_ 


Ca thode 2 


2A SAIBBA IL BEEs £ O Vrom 
2 BEE iy ee 25006 
SEES 72 BES Fae Venn | 
i ‘ 38 ane L<Sms,) (non-rep. 2750 
SENATE Pay 1570 
SHS ini CAABAR Io 1000 
_ | | ~~ 16000 : (60Hz) EIAJ 
BABI pati | Tne | Fe 
TEDL 2 SRSA Pt | 1100x110 
ee  di/dt 100 
_ PART be Pem 20 
gr —bheA Peav 
ARI — bE lor | 
a A, DANI  — ob BBE Vor | | 200 2~CO*~*# 
_ eA — b Ee Vor | 5 
‘BSR Ti = 40~125 
PRAPTREE Tots —40~125 | 
~ FEI) (Mounting Force) *-F 2000+ 200 


Electrical Characteristics 


Fe SURE 


Characteristic Test condition 


ab ARIE iis LO Vrom= Vrou= = Rated 

Ry Bese Pil and Tj=125°C oe 120 mA 

A, BEUIBIE PERE F Tew = 3200A, To=25° oc V 
hve bh} BE __ AL y 


bhUDY— b Bt 
JER D Wa b RE 


Rated, To=125°C 


Vrxu= 


7 
SER WF b RE lent Vrxu=Rated, To=125°C 5 — | mA 
ay a | ton ©~»~— |-dsS3OVrxm=0.5Rated ee = 
mn ial |" | To = 25°C, Gate Supply a sseeeh eee us 

ETE ta (Ve=15V, Re=8Q, trSiys) | 2 

z len Vrxm= Rated, Tj=125°C | ‘ 4 
NARA Aas dv/dt Gate open, Exponential rise . ae a Vis 
RIF ETE To=25°C, Ru=6Q mA 


BCH 


* Junction to Fin 


et oe 


SH5B12, SH5D12, SH5F12, 


OBER Unit in mm 
© High Speed Applications 
eat A BAIR s L OS EEE 3 Vrom, Vrom=100~600V 
eJISRBY: lo=5A © R—YA TRB: torr=15ys 
ofA 7 4 VILVG—205BAH Sk hEtY Available Heat Sink VG—205B 
BATH Maximum Ratings 


| Characteristic | Symbol Rating | Unit 
= _ SH5Bi2 — Earn (aes 
at A, BEEBE IE SAE _SH5D12__|  Vrox 200 
w LO _SHS5F12_ | and 300 | CU 
a AL BEA HE | _SH5G12_| Vrom ere. .|.) Sees 
SH5Ji2 {| | —s—s00.—»- = | 
| _ SHSBI2— 150) 
Yet A, SEGHA BB FE ~ SH5D12 ee 300 
(<0 Lie L<Sms) TSHEFI2 | (me e( 40 | 
Tj=0~125°C _ SHS5G12 ee) ee 
SH5J12 (oe 
SHITE CBLEREBED _ to 5 A 
5273) IER Bie Is 8.0 A 
me 60H 
AUR LAT 7M Tsurge ro A TOSHIBA 3-8Q 
BABY - BD Pom 5 WwW TTY VILACIASMHE 
ee a ee ee eo ee ae Rete ee ae Mounti i : 3 
3B en Bee 0.5 W ounting Kit No. AC31IA 
| AB b ut | term 2 A 
at A, GRIN 7° — b FFE Vor 10 V 
3 A, BEM 7° — |} FE Voerm 5 V 
EVEL _ di/dt ee Mie 
der esti BE Bs —4A0~125 ae 
RE ai Tote —45~125, Cc. 
MERE be 7 TOR 25 kgcm 
* Vrxm= Rated, Ton 120°C, Irm=10A, Gate Supply CVc=10V, Re=209, 
tr<lys) 


Banter Electrical Characteristics 


Characteristic Test condition 
SH5B12 ‘ 
ae /U BAT ie ~ SH5)12 FOM e 
#10! ~SHSFi2_| and ee 
4 A a it SH5G12 Irom : 
SH5Ji2 | 
we 3 A BS EME Vem Iru=20A 
ea ea gate ee I ge ~ Vex =6V To=—d0 
br ie | Mie ee 
Ge ~ Vex=6V Tco=—40 | 
b Dory PARE Vor ae | Tae 
SER) 9 E Vouk Vrxu=0.5Rated To=125°C 
- 3E bua mu . lent Vrxu=0.5Rated I Tc=125°C 
(REET Tuo Ri=0.5Q To=25°C 
cea citieeere ae as Vrxu—0.5Rated Tco=25°C 
abdul ten _Gate(Va=10V, Ro=20Q tr<lps)_ 
oe = Ir=10A Vp=50V dv/dt= =20V/us — 
ae hs Cost Vrxm=Rated Tc=120°C 
I EFE ESS | dv/dt — ee Exponéntial rise 


* Junction to case 


cama 3 ore 


‘SH5B12, SH5D12,SH5FI2, 
SH5612, SH5II2 


a a a | ir-ve 


Gate Triggering Characteristics saat eee 
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SILICON ALLOY-DIFFUSED JUNCTION HIGH SPEED THYRISTOR 
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© High Speed Applications 


o 4b een ae > Vrom 


AS a HE 
a BA INue eR siTH 
oka TTA 
° NE Tit_L a8 
© JIVE HEE Fs 


>: Vrom 
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> torr =30us Max. 
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: dv/dt=100V/ys 
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=200~800V 


ef 


ta Weight 
PANT 4 vik VG-2040HW AA HED, “Available Heat Sink VG-204. 


mATH Maximum Ratings 
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© High Speed Applications. 
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BAEK Maximum Ratings 


Characteristic | Symbol | Rating | Unit 


a | SH300D11_| ee ae 
BAUNEBEL FEE -SH300F11_ | Veo 300 
a A SEL LL AE “SH300CTI - ance eae 
saa SH300HIT_| 3” 500" 
at A TEESE “SH300J11_ | Vrox 600 5 
SH300L11 | ies 1! a ee 
_SH300D11__ J 300 : 
| BAYER ad 7, BEM ES AE _SH300F11 ; AON 
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SILICON ALLOY-DIFFUSED JUNCTION | 


HIGH SPEED THYRISTOR 
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© High Speed Applications. 


e 2 A SAIABEIL FE: : Vrom 


4b A GEG as HE 
ASIF Bt 
ek — YA TRF 
° WS it LALA 
+ ITE 
eit & Weight 


> Vrom 
> Ion =400A 

> torr =50ns Max. 
: di/dt=100A/yus 
>: dv/dt=100V/yzs 
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Uait in wm 


—5.2940.2 Depth 2.540.4 


} = 800~1300V 


Tima JAE: Flat Package 
ATA Maximum Ratings 


Characteristic Symbol Rating Unit 
2 ASABE = | peA00L 23 | vow and |-——-800 _ 
~ vy BEI SS FE SH400N23 V rom 1000 Vv 
ee SHOORDS 1300 
SITE ae AL DEAS He _ SH400L23, V 950 
C<_b 3 Lic L<bms,) | SH400N23| (pon-rep.) 1150 Vv 
_—_ Pis0~t5"C | SH400R23)__ “| 1450 
Se Vit If 630 A 
yee SPT Beg EN le a a TOSHIBA 3-70C 
SAS CHAAED) Io 400 A 
orig oe kee oes sik eae ; —-7200(50Hz — 
ec ail tes Au, toneegocnesontzy | A 
it 2 Fe t 200 x 103 A’s 
WET EASES * di/dt 100 A/ys 
+ A TAIT - BD Pom 20 Ww 
FB —- b 7 Poav Ww 
4s A, SBME 7 — |} RED Iorm 4 Ay 
at ASAI 7 — b PSHE Vorm 16 V 
at AUS — + SFE Vorm 5 V 
HEA Tin BE T; —40~115 °Co 
RARE Tste —AQ~115 a ©: 
FE#27 Mounting Force 1500 +150 kg 


* Vprxw=0.5Rated, Tc=110°C, Gate Sapply (Vg=15V, Re=8Q, tr<lys) 


Ee Aagtett Electrical Characteristics 


a RIT Irom and | Vrom= Vrom= Rated 35 yA 
_ BLO A BS _|_drom | T= 115°C me 
4h A, GAMES FE ee F Vem | Tem=1250A, To=25°C 1.9 V 
ale ae dA eee ee te NG eeeeAO UG, |. eee eA 
bY Wo } BFE ee Vrx=6V, Ri=6Q Teams CT ce Vv 
oe eee Tco=—40°C 400 
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OX RET Ale A 
© AC Power Control Applications. 
eA TASH IL AE Vorm=100, 200V 
© S38 ee * bit Irams)>=2A 
e Ti va ICB§ LIE, Ai TtnHoOrv— bh ESCs bv CeETt, 
FE > CHAITIN BEES ric 21HO SCR LGISMRCREREX & DET, 
Trigger voltage, either positive or negative to the T, terminal, 
can control the conductive state. 
e//Pe—- 2 ORE, HI, MEE, HRA y FY 7 TECH 
Cx +>, (“Control Applications such as lamp dimmer, tempe- 
rature control. static AC switch and speed control. 
eFIFIAFy7 + £—-nX FH Plastic mold Type. 
fe Kitts Maximum Ratings 


Characteristic | Symbol Rating | Unit 
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4 ABE tm Pem 3 Ww 
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FS eee Electrical Characteristics 
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at / SAREE PF Vem Imm=6A, To=25°C 
RIFT Ino Ri=100Q, Tco= 25°C 
PATCH * Rin-c| AC 
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2. ZHAD BEI 2MOv+-VBELERLCH DES, HoT 2HUELOY—- VREDAFMSNABRIAH 
BEORMMAANICH SDS LICR ARLES HAV. 
8. AE CII OBRILAS V4 — REL LETRA COBR CEEKD720~80% Cat LUT KC PESVY, 
A, PRADA ie S LIRA TK KS 
5. HIKES BD LO LV ATICIRA IS CC PER VS FA LP BATIC ES SG RT PR ES OPER, SPE SVS 


— 817 — 


36202~3NGA2, GG202~6NGA2 == a 
126202~12NGA2, 25G2C2~25NGA2 — npcriFait Stack 


eA Bit > Vam=400,600,1,000V C1 S8F4 0_/ per cell) 
° Hey: lo=3~25A C1 MF4D/ per cell). 
BATH Maximum Ratings 


ml) SFE loCA) eeCA 
mYRe Circuit percell | Note 1 Isurge(A) 


Vau(V) | Ta=60°C | 1 eycle | 10 cycle 
5.5( HS) = 


_ 3522 |Free | 90 57 
3N2C2_— | ___| convection | ao 
3G4B2 aia eas 
3J4B2— o “o Za 

~3N4B2___ Seiten 
3G3A2 | 8 CEM) a 
3J3A2 Free a L 

_3N8A2 )__|_ convection = 
3G6A2 C | i eee 
3J6A2 ne “a 4 
3N6A2 _ i Sere eee. an 
6G2C2 | 12 CAAD oa 3 
6J2C2 Free |. 200 | 127 
6N2C2 | _|_ convection | he 
6G4B2 | .* 
6J4B2 bp “a a 
6N4B2 7 | ee ae 
6G3A2 16 (44) = 
6J3A2 Free “o a 
6N3A2 __ convection __ 
6G6A2 ie ae 
6J6A2 L a a 
6N6A2 ee Se LO eee a ee 
12G2C2 22 (AA) oe | 
12J2C2 Free 300 170 
12N2C2_ convection 
12G4B2 — = 
12J4B2 a ao a 
12N4B2 —_ neal _ 

~ 12G3A2 28 CA) 7 
12J3A2 | - | Free Za a 
12N3A2 /° ~——“FO00.. +| convection _— 

_12G6A2 400 - 

_ 12J6A2 600 a 4 4 

_12N6A2 — 1000 
25G2C2___ ___ 40050 Caazes} bade 
25J2C2 600 3m/s)_ 600 280 
25NICZ i000 [Forced Air} | 
25G4B2 AQQ: fe ee 
25J4B2 600 a @ ts 
25N4B2 seaptenee HUOU cf aon 
25G3A2 40066 CARRS 
25J3A2 600 3m/s) “ao bo 
25N3A2 ____1000 [Forced Air} ae 
25G6A2 400 
25J6A2 Fe O00: 3 4 4 G 

~ 25N6A2 | | 1000 


Note 1 hits LOAM 
Resistive and Inductive Load 


Note 2 #eFRd SS CHRF HSS LOGI <— 7 CHRLUCH OO ETF, 


Vinal f& Ail BH IF 7 BT) oy 7 = WE = i - = 
Terminal Symbol Color coding U U 
IE C+) jx (Red) 6 v 3 
fa (-) ff (Blue) w | 
BOHE C~) xa CYellow) Fig. 1 Fig. 3 Fig. 4 


ge Tole 


| SF16)2H1~SF300J2H1 
sa eacag eee SF1602H1~SF30002H1 


OM HET bla A 
© Single Phase AC Power Control Applications 
et A BGITEEE : 
> Vam=600,1200V C1 2% 5/Per cell) 
HVE > Ion =16~300A C1 #7240 Per cell) 
FAT Maximum Ratings 


ae 54 ) eit Inms(A) 
71 VRE EEE Ta=60°C 


ASR SBE 
Isurge (A) 


Pane as (V) ees ae Rel pee 1 cycl 10 l 
Cpercell) vection iced Air oe | eee 
SF16J2H1 220 600 
SF16Q2H1 440 1200 ee 
SF30J2H1 900 | +6 | | |. | 
~ SF30Q2H1 AAO ioe}. “ot ee 
SF50J2H1 220 | 600 | | 
SF50Q2H1 440 1200 = — 
 SFs0j2Hi =| 220 | ~—S«G00— 
SF80Q2H1 440 1200 o a 
SF150J2H1 220 | : 
SF150Q2H1 440 au ee 
SF300J2H1 20 | 6o| |. 
SF300Q2H1 440 7 eae 
* EPG BG Gl Kl wet — TRV EL ER 


Circuit Diagram Surge Absorber 


Type R(Q) CCHF) — 
SFi6J2Hi ne 
Sr ico 30 0.1 

~ SF30J2H1~SF80J2H1 = 
SF30Q2H1~SF80Q2H1 30 0.22 
SF150J2H1~SF300J2H1 —- 
SF150Q2H1~SF300Q2H1 30 0.47 


—o#ek AC Input Volt. 440V A CRBC ALAR FI VARA S Hie PHMADLOMAIET, 
SF16Q2H2~SF300Q2H2 


tere AREOBSIEUA A 2» 7E7— baay b (GU—5) Bihari 
ay bReyba=y b CU30JI1I—2H3~CU300J (U)1I—2H3 BH 
DET. 


610 


SF16)4B1~SF300J4B1 Saaneds 
-SF80U4B1~SF300U4B1 Pee aie 


OMAT) » VEXRAR 
© Single Phase Bridge with 4SCR’S 
eat A BEG EBFE : Vam=600, 1600V (1 38724 5_//Per cell) 
oHEYE : lo=16~300A (1 824 //Per cell) 
BAEK Maximum Ratings 


HAD KELAR SE Sem tis ga 


Type BS | Baas % 
an = Free con-| Forced | 1 cycle | 10 cycle 
RM rection Air 
SF16J4B1 220 600 _ 16 27 135 
SF30J4B1 220 600  ~=5A 600 
SF50J4B1 | 290 600 98 1000 
SFs80J4Bl 220 600 | 
ee A Ree teen eee ennnSE nae Me 1600 
SF80U4B1 AAO 1600 
SF150J4B1 220 600° 
a 3200 
SF150U4B1 | 440 1600 
SF300J4B1 | 220 600 
ia cn Ot RS SSAd Re eee OCT Bae 5000 
SF300U4B1 440 1600 
+ IEA RERR : we a IRIS 
Circuit Diagram Surge Absorber 
Type. R (Q) Cu) 
SF16J4B1 30 0.1 
SF30J4Bi~. | 
SF80J(U)4B1__ 2D Oeee 
SF150J(U)4Bi1 oe 
SF300J(U)4B1 30 0.47 


xxx AC Input. 440VFACHSRFICAL ALD 7 Ate By se fe Pacis DET, 
SF80U4B2~SF300U4B2 (With Pulse Trans) 


anne KERALA Ry DEY bas yb ono RMU ayba-vsasy b CU30J11—4B3~CU300 . 
JCU)1I—4B3 23H 0 Et. 


— 820 — 


| SF16J6S1~SF300)6S1 
eee SF1606$1~SF30006S1 


O= 4836 Tt Hl FA 
© Three Phase AC Power Control 


eA, DAIS Ets £ OSE : Vrxm=Varxm=600, 1200V 
C1245 /per cell) 


°e THB : Io=16~300A(C 1 F249 “per cell) 
RAT Maximum Ratings (Ta=25°C) 
EAS 5A TE EY — eh 
LOGE E Trus(A) Ta=60°C IsurgeCA) 
Type 54 ‘SEE Vexm 8B 4& | apze4s 


VausCV) |= Vrxm(V)|Free con-| Forced | 1 cycle | 10 cycle 
per cell| vection | Airhm/s 


SF16J6S1 220 600 ifs 27 : 135 85 
SF16Q6S1 440 1200 
SF30J6S1 220 600 29 57 600 330 
SF30Q6S1 440 1200 
SF50J6S1 220 600 ie 1000 740 
ga Ai a Re et 101 

SF50Q6S1 440 1200 
SF80J6S1 220 600 ‘ i 1600 | 1300 
SFs0Q6S1 440 1200 = ae 
SF150J6S1 220 600 

ae i ee 140 275 3000 1600 
SF150Q6S1 440 1200 Pa at ee St eee 
SF300J6S1 220 600 

go ee eee) | eae 390 5000 3100 
SF300Q6S1 440 1200 

* IRS BEBE Gl KL we — RIBS 


Circuit Diagram Surge Absorber 


- 


rs i G3 K3 


pute ctoo-4t 


K4 G4 


K6 G6 
eee AC Input Volt 440V A CAETICALARPFIVYARA BSH FHRAOLOMHO ED. SFIEQES2~ 
SF300Q6S2 
see KUT VAR AR VL RH baay b (U6) Hate ay bR-ws= y }CU30JI1—6S3~CU300J (U)11—6S 328% 


DES. 
(With Pulse Trans) 


—821— 


SFR16J4BB~SFR300J4BB a 
SFR80U4BB~SFR300U4BB HA YRIRI YY 


THYRISTOR STACK 


OBMESTU » VERAAA 
© Single Phase Bridge with 2 SCR’S on Common A-C line 
eA FAIR Gs LOBE > Vexm =Vrxm=600, 1600V C1724 /per cell) 
HEY: Io=16~300A (1 HF 24 _//per cell) 
RAT Maximum Ratings 


RPA 
ZHAI SAMI 


BE IEDR, ATR SB 
Inc(A)Ta= I surge(A) 


Type penal a ee ‘ 
perce 
VausV)y Vrxm=VriFree con-| Forced | 1 cycle} 10 cycle 
xm(V) vection Air 
SFR16J4BB 600 14 | 26 135 85 
SFR30J4BB 600 30 54 600 330 
SFR50J4BB 600 44 90 1000 740 
SFR80J4BB : | 
SFR80U4BB poe 
FSR150J4BB ) 
Ste ge a | 1800 
SFR150U4BB 
SFR300J4BB 
Ba 3100 
SFR300U4BB 
* [EER ASB we SBE 
Circuit Diagram Surge Absorber 
C (uF 
5002 | BE Tye | R@ | co ) 
SFR16J4BB 30 0.1 
SFR30J4BB~ 
SFR80J(U)4BB 30 Lia 


RR 


~ SER150J(U)4BB 
SFR300J(U)4BB 30 0.47 


xk AC Input Volt. 440V 3 CHRP SLA eee elo enrase SHOES. 
SF16Q4BB1~SF300Q4BB1 CWith Pulse Trans.) 


S022" 


SERIGIGP1~SFR3O0J6P1 
aoe ce SFRBOUGP1~SFR300U6P1 


O=MERATU y VHA CDU—-KRA-IS 4 4A— FD 
© Three Phase Bridge on 3 SCR’S (With Free Wheel Diode) 


oA JAI BFE Ss L OSES : Vexm=Vrxm=600, 1600V 
C1 37% 5 /per cell) 
° HB: Ilo=16~300A (1 5249 _/per cell) 


ATI Maximum Ratings 


seth EDL I EAL BA Ret 
see a jy | Bllts £ | TocCA)Ta=60°C | ET surgeCA) 
VamsCV ) OO ee Free con-| 5 re 1 cycle | 10 cycle 
tse cell) vection Air 
SFR16J6P1 220 600 21 35 135 85 
SFR30J6P1 220 600 43 70 600 330 
SFR50J6P1 220 600 66 130 1000 740 
ee ee 600 | 7. 210 1600 7 1300 
SFR80U6P1 AAO 1600 ore : 
eee le = 200 350 3200 1800 
SFR150U6P1 440 1600 : ; 
ad ya as = 220 500 5000 3100 
SFR300U6P1 AAO 1600 
& [ER BEB ee Ab STRUM 
Circuit Diagram Surge Absorber 
Type R(Q) C (nF) 
SFRI6J6P1 30 | 0.1 
~ SFR30J6P1~SFR80J6P1 -; oe 
SPREQUGEN oes a nila ae 
SFR150J6P1~SFR300J6P1 20 0.47 
SFR150U6P1~SFR300U6P1 : : 


xxx AC Input Volt. 440V ACKER LA RI VARA SBF OD ET. 
SFR16Q6P2~SFR300Q6P2 


With Pulse Trans 


= 879 °= 


SF16J6A1~SF300J6A1 
SF80UGA1~SF300U6A1 ‘ee ee 


O=487) » VaIGA 
© Three Phase Bridge on 6 SCR’S 
et A GAIR EE ts k ODMR EE > Vrxm= Vaxm=600,1600V 
, 1249 per cell) 
© HEE : lo=16~300A _ € 2 we » 


BAKER Maximum Ratings 


a te ene ten penn ne ett renee meernanpeneneeernemtateen | garter rite - 


Type 


Vrs 
(V) 1 cycle | 10 cycle 
SF16J6A1 220 600 21 35 135 85 
SF30J6A1 220 600 43 70 600 330 
SF50J6A1 220 600 66 130 1000 740 
 SFs0jéAl | 220 | 600. 

SF80U6A1 440 1600 sa a oe ee 
SF150J6A1 220 600 
SF150U6A1 440 1600 ay =e on od 
SF300J6A1 220 600 
SF300U6A1 

* [Ge he ¥e te SRI 

Circuit Diagram Surge Absorber 


Type | RQ) | CUR 


SF16J6A1 | 30 0.1 
SrsolcAt ee eee 
SF80JCU)6A1 30 0.22 
SFisoj(yeAi~ |. 1 
SF300jCUeA1_ |_| 


vex AC Input Volt. 440V CRS RIC CHULA RS YVARABS Hi FRAO bOMD D EF, 
SF16Q6A2~SF300Q6A2 


With Pulse Trans 


exe AS 3 PREETI AR yy TE bat=y b (GU-6) HSetravere pee at CU30J11—6A3~CU300J (U)11—6.A3 
BHoES. | 


= 824 -— 


tayneng97 SF80J6S3, SF150J6S3, SF300J6S3 


O=HBANAR 
© Three Phase AC Power Control 


e 2A DAMS Lk OSB HE > Vexm, = Varxu=600V C1 #245 per cell) 
e Heit : Ilo=80, 150, 300A C1 FY) Yper cell) 


Be Ft Ve REAR Oot 


Aik WADI Inu A), Ta=60°C surge) 
Type fuse cae VFXM A “4 nen Ha) Ze FE) 
: =VrxmiFree con Forced |1 cycle/10 cycle 
(CV) |pacity d : 
per cell(VWvection | Air 
150A 
SF80jJ6S3 220 ee 600V 93 178 1600 1300 
250V (i HET) | CHEAT) 
a aaa mea 777 Eaonmae: 
SF150J6S3 220 wea 600V 160 275 3200 1800 
nee |e: (25°)! ee (Ee Ram) | Oe) oe (ee 
400A 
SF300J6S3 220 ee 600V 180 425 | 5000 | 3100 
250V C4) C4) 
* [BIRR BERS AF VII 
Circuit Diagarm Surge Absorber 
Type = | RQ), | CHF) 
SF80J6S3 0.47 
SF150J6S3 0.47 


SF300J6S3 


K6 G6 


m= B25 = 


BW2-274~BW4-2711, CW2-274~CW4-2711 neunpne. 
EW2-274~EW4-222, FW2-274~FW4-272 eRe ae 
OBER 

© Welder Applications 

1. —ikR 


. 5 4 vy & FE _ 
WES wig x ae 7 BAR 
BY x _ BW2—2Z10A | BW4—2Z10A : ve 
CHT CW2—2Z710A | CW4—2Z10A 
Ev(xX | EW2-2Z4 | EWs—2zZ4 | 
“pete | FWw2-aza | Fwa-oza | IB? 


2. 47F 4 bOLYKRSA 


= s Ae . 
WESH 4 Xx ere 1 EE 


220V_ 440V 
BY1x% BW2—2Z4 BW4—274 
CHIR Cw2—224 | CWw4—224 ieee 
BTR EW2—2Z72 | FW4—2Z2 
“Fetx | FW2—2Z2 | FWwa—ozo | *® 4 


3. VAY hAVYVITIKEBR 


5 ff YY B EE 
WES # zx Z 
Bubs 4 | 220V | 440V : labs 
BYtTx BW2—2Z11 BW4—2Z11 —- 
CHt Zz CW2—2Z11 | CW4—2Z11 
leg Circuit Diagram | 
Fig. 1 Fig. 2 Fig. 3 
Ts T aa cy 2 
Th The = 
Ps Geo 
Ks K: 


7p 0.47(0.5) uF 1000WV 
Sied 7 oxrvAr~ae-MSO~-30 


Fig. 4 


wingne 2 —— SFIGR12-121, SH5I12-471 


OBTFERGH 


© Replacement for Electron tube 


Unit in mm 


e SF16R12—1Z1 : #4474 Equivalent tube 5G32/C3J 
Wer R-ARy 7 EIA Welder stack control 

e SH5J12—4Z1 1: #4 SEY YEquivalent tube 1G45P/3C45 
2Uv- -S ARB/Lader pulse Modulation 


BKEK Maximum Ratings 


Maximum Rating 


ene 


a kel < 1H We7r tas “~~ =y a f- Yer] ars 
2 ABB |S) IE Law re 2 sane, Per TALL 
OE Soca RA, 


Type Top Base ot Tyg (HUBL 
Veancv) {enone 
SF16R12—1Z1 Al4s | D16S—2 1200 | 1440 91 | —20~70 
“SHefiz—azi_— | AWS | | 3000) 3000 | as | ao~70 
Se SAME Electrical Characteristics 
Type win at | Sat | is Crypy. | ta Cryp. 
o( A) (Min (V /us) GA ies TOSHIBA 3-175 
_SFIeRI2—iZ1 | 2-5 | 50CT YP) et pemere 
SH5J12—4Z1 | — | 50 50 | 200 


* tr RUPEE & RI 


ty Test Circuit and Waveforms 


La C= 5000pF 


| 10%r- 


Ene Non-Inductive ) Vi 


a_—~ 


K_Ks 


Gate Pulse 
90%} 


YL 


— 327 — 


VG-204, VG-205B, VG-206B, VG-207B, VG-211B, VG-2I6, § ,. . 
VG-221, VG-236, VG-237, VG-238, VG-239 ao 


SM30D13, SM30G13 


51 4 | Th ] ist Weight (iT d Dia) FA ES a 
Type ermal Resis oe eig apped Dia Apolicdble: Device 
, °C/W | Condition Qr mm 
. wo Se Rectifier 
0.125 . Fa#5m/s | 181647/R, 1S1648/R, 300ND11~300YD11, 
mS | (Air Flow 300LD11A~300WD11A, 300EXD11, 300FXD11, 
VG-204 5m/s) 1100 M24 x1.5 +f YAXx Thyristor — 
0.68 | Bw SF150G11~SF150U11, SF 300G11~SF300U11, 
(Free Air) SH80N12~SH80U12, SH150D11~SH150L11, 
— | SH250L11~SH250R11, SH300D11~SH30G6L11, 
. = we Se Rectifier 
1.1 ( eens | 1S1823-08N), 1S1823-10@), 1S1823-12%, 
VG-205B ‘5m/s) 30 M5xX0.8 (1$1626~151628, 6GC12~6NC12, 6CC13~6FC 13, 
7 Ee erred 
+T VAR yristor 
(Free Air) SF5B11~SF5J11 
LT oreo ace - 
: 1S1626~1S1628, 3CC13~3FC13, 
1.7 kc Eoksm/s 1§1629~1S1631, 3GC12~3NC12, 3CD13~3FD13 
VG-206B 5m /s) AO M5x0.8 aaa 181822- 08, 1$1822-10@),181822 
12 | AG 
; +4 Y Ax Thyristor 
(Free Air) SF5B13~SF5J13, SH5B13~SH5J13, SH5B14~SH 
ee ee Senne pene eennen (Sem (ees 2 
ns as ens Ds RN MES) mo ona “ ®, 18 ® 
12LF11~12QF11, 1S1825-08N), 1$1825-10WN, 
0.8 \c eeoin/s 1$1825-12@, 1$1417~1S1419, 1S1827-08®, 
VG-207B ee /8) iss M6 le a ee lee 181652/R, 181653/R, 
4.5 ae = Air)| a ia - “Thyristor 
SF10B12~SF10N12, SF16B12~SF16R12, 
| SH16B12~SH16J12 
jal 35m /s | wey sey Rectifier 
0.4 (Air Flow 1S1614~1S1616, 1S1828-08N, 1S1828-10W®, 
VG-211B 5m/s) 420 M12 x1.5 1S1828-12®), 181643/R, 1$1644/R 
1.7 Aa +4) ”xX Thyristor 
(Free Air) . SF50D11~SF50R11, SH50D11~SH50L11 
fe 25m /s 
0.125  |CAir Flow SUL F STS0TDI1 
: ics Air) | SF80D11~SF80U11, SH80D11~SH80L11 - 
Rey Ses Rectifier 
VG-221 K20/min 300ND11~300YD11, 
KG (Water | 300EXD11, 300FXD11 
F4Y) 0.18 Flow | 800 M24x1.5 +4 Yx2x Thyristor 
(Water 24/min SF150G11~SF150U11, SF300G11~SF300U11, 
Cooled Fin) SH80N12~SH80U12, SH150D11~SH150L11, 
SH250L11~SH250R11, SH300D11~SH300L11, 
He Sef Rectifier 
0.5 fal 35m /s 25FXF11 
(Air Flow +fY AX Thyristor 
VG-236 5m/s) 350 M8 x 1.25 SF380D11~SF30R11, SF50D12~SF50R12, SH30 
263 Aw D11~SH30L11 
(Free Air) k3747y27 Triac 


eee Ea ann ne nemmane imanmeanenemmenemenmmnnenenmammaamene tel 


eee #YEET- Rectifier 
vom imi | oo | ram | SHURE SRE, oun 
vee Aes SF500123~SFS00EXD23 
(Free Air) ee 
Jal5m/s wey Se Rectifier 
0.25 (Air Flow 1S1614~1S1616, 1S1828-08®), 1S1828-10®), 
VG-238 5m/s) 620 M12x1.5| 1S1828-12®, 181643/R, 1S1644/R 
1.6 AG 4-4 ) AX Thyristor 
(Free Air) | SF50D11~SF50R11, SH50D11~SH50L11 
vores gee a M20x1.5) 4 y xx Thyristor 
(Free Air) -SF80D11~SF80U11, SH80D11~SH80L11 


GEL) bBAIYYARAOF VY. KH RR-NMRCOWTCL PIVYVASARKOMZESR ¢ RASH} OWR ODA HAW, 
GE2) WRT INOWSA TC 181647/R f#EERRELTHS bOI, 181647 BLU 181647R OMBRLEDLEF. 


239 
Pia Pate 


231, VG-238, V6- 


221, VG-236, V6- 


VG-204, VG-205B, VG-206B, VG-207B, VG-211B, VG-216, 


VG 


HAE FA 


Transient Thermal Resistance (Junction to Case) 


HT 3mm 


3 
) 
10 


a 


E 
2 a ee et ee ae 
ES 
aH 


LH 


ont 
> (11 
= 
==e 


= 
eee ae ae 


0.4 
0.2 


< ra) 
o S 


(M/2,) (873) VS Mea eoe 


RRRELERE Cae 
Oe Be SO 9 sO 
ep aes en ia 
eee lt er a 
ial 
a St OE SS PO De 
a YS ES A 
Stee erie 


By fa] t (min ) 


Rin-Air Flow Characteristics 
Rin-Air Flow Characteristics 


\ 


(M/0,) COVE 25g 


Se ote a 


HUY 2 mm 


= 
rt 
wy 
Be 
N 

> 
ay 
ea 
oO 
x 
i 
a 


El 


HH 


VG—205B 


VG-204, VG-205B, VG-206B, VG-207B, VG-211B, VG-216, 
NG-221, VG-236, VG-237, VG-238, VG-239 


VG—206B | Rin—-Air Flow Characteristics 
HB = Hr fmm 


seiciy Rik (fea) ’ tc/wy le atte’ aNd gt hes 


M8X0.87 7 FIRS 14 
1.0C 


4-M4X0.7 97 » WERE 10 
0.5C 


BLj4 (m/s) 
Rin—Air Flow Characteristics 


sO Ct DC 8 Go GB 
EERE 
FO a a Se ae se mae 
REEEEEEEEE ECE 
5 ACESS 
eae (leh el cal a POE 
2 cheer ee 
Pe ON gle to i ee aie 
S Pee Nome ri 
SECS CeE 
Ss ee StH HEHEHE 
a =——Ssnenn 
Senenee 
0 Ee 
Q 1 2 3 4 5 a 


aid (m/s) | 


0 


VG-204, VG-205B, VG-206B, VG-207B, VG-211B, VG-216, 
VG-221, VG-236, VG-237, VG-238, VG-239 


VG—211B | 
ae 72 Et . Ite Simm 


Rin—-Air Flow Characteristics 


M12X1.57 » 7R22—1c 2—6.2$ & ') MIMO. Se 
* 3437) Ry 15 


oe 
aaa 20-45 
y 


ary 
ws 


#Mitin Ri(F—A) (‘C/W) 


2-M5X0.89 vy TRAM —1e 


Wi# (m/s) 


Rin-Air Flow Characteristics 


g 
BURRESS EREES 
BURRS Eee 


PAGE Rince—ay (CCW) 


0 Z 4 6 8 10 12 
i, sk (m/s) 


‘VG-204, VG-205B, 
' VG-221, VG-236, VG-237, VG-238, VG-239 


VG—221 
WAH os Hite 2 mm 


pamiPaee| MEL? mm 
M8X1.25 #215 
ne ae dl 


2 
4-M4X0.7 R10 


— 832 — 


VG-206B, VG-207B, VG-211B, VG-216, 


Rin-Water Flow Characteristics 


LOHRIL7 4 TI e FRMEKANA | 
PCH Raaew SRLET. KF TAAL 
PALTZ y b RPM MIE HRPAIITR ween 
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(Ff): HMR OBS ORE 


Recommended products for newdesign 


B & ft # im 
Type Recommended Type | 


A 2SB421@ 
A 2SB422 

A 2SB423 
A 2SB424 


A 2SB149Q)_ | (#r)2SD51@ 
& 2SB150 (#t)2SA429 © 
A 2SB189G@_ | (#f)2SA467© 
A 2SB200 2SB461(#r) 2SA496: 
A 2SB200A 2SB461 (Hf) 2SA505 
A 2SB200@ | (#r)2SA467@ 
A 2SB201 (#f)2SA467@ 
A 2SB202 2SB461 (#1) 2SA496 
A 2SB202@ | (#t)2S5A467© 
A 2SB235 (#f)2SD113 
A 2SB236 ($f) 2SD114 
A 2SB236Q@) | (#1)2SD55@ 
A 2SB237 (#f)2SD114 
A 2SB257. 2SB440(#f) 2SC732 
A 2SB258. (#f)2SC793 
A 2SB258@ | (#r)2SD114 
A 2SB259 (#t) 25793 
A 2SB259@_ | (#r)2SD114 
A 2SB260: (#1) 2SC793 
A 2SB260@ | (#7)2SD114 
A 2SB265: (#f)2SA495© 
A 2SB290: (#f)2SA493© 
A 2SB290@ | (Hr)2SC587A 
A 2SB291 —| (#7) 2SA493@ 
A 2SB292 (#7) 2SA493@ 
A 2SB292Q) | (#r)2SA560®) 
A 2SB292A (#F)2SA493@ 
A 2SB292A@ | (#t)2SA560@ 
A 2SB296 (#t)2SC558 
A 25B296@ | (#f)2SA656 
A 2SB306 (#7) 2SA429 @ 
| 4 2SB415@_ | (Ht) 2SA503 
A 2SB421 (#7) 2SA682 


(Ht )2SA512 


ome 


one 


(#f)2SC791 


iG 4 { @ mm 
T ype Recommended Type 


a: t 8 2 # 
- Type Recommended Type 


He % f{ 8 & 
Type Recommended Type 


| & 2SB424@_ | (#F)2SB502. A 2SC376 2SC 499. A 280992 2SC 998 
| A 2SB425 ($F) 25.489 A 2SC376@ 2SC 780A @ A 250999 = 
A 2SB425@ | (#r)2SB502 A 280377 2SC 941 A 2SC 1002 2SC 1120 
A 2SB426 ($F) 25.4489 & 280379 25C 380A A 2SC 1003 2SC 1121 
A 2SB426@ _ | (#r)2SB503 A 280384 } 2SC 784 ‘A 25801005 (#t)2SC1172 | 
| A 2SB426A |: (#) 25A489 A 280385 2SC 385A A 2SC1005A | (#r)2SC1172A 
| A 2SB439G@_ | (#7)2SA493@ & 2SC386 2S5C 386A A2SC1122 2SC 1122A 
A 2SB440Q@__ | (Hr) 2SA493© A 280387 | 2SC 387A A 2SC1170 ($7) 2SC1170A, C1172 
| A 2SB462 (#f) 25.4489 _& 2503870 2SC 387A @ A 2SD43 (¥r) 280735 
| A 2SB462@_| (#r)2SB503, B434@_ A 280388 2SC 388A “A 2SD43A. | (#F)2SC734 
| A 2SB463@ | (#F)2SB435@  & 280389 2SC 392 A 2SD104 (Hr) 25509 
| A 2SB464 ($f) 25C789 & 280391 2SC 392A a 2SD105 (#r)2SC509 
| & 2SB464@_| (#7) 2SA657 A 280395 2SC 395A A 2SD107 _ 
| & 2SB465 (HF) 25€789 A 250396 2SC 395A. & 2SD108 
| & 2SB465@ | (Hr) 2SA658 A 2SC397 (#f)2SC390- A 2SD191 2SC 366@ 
| & 2SB482 ($F) 2SA495 A 2SC483 2SC791 A 2SD192  28C366@ 
| & 2SB483 ($1) 2SA495 “A 2SC489 (Hi) 2SC789 A 2SD193 2SC 366@ 
| & 2SB486 (HF) 2SA493 “A 28C490 (#t)2SC 789 A 2SD194 2SC 366@ 
| & 2SC13 ($f) 25C372©@,C373@ | | A 2Sc491 ($f) 250789 A 2SH22 2SH21 
| & 2SC14 (#)2SC372@,C373@ | | A 28C493 (Ht) 25C789 A 2SJ11 (f)2SK12, K15 
| & 2SC19 2SC504 A 280494 (#7) 2SC789 A 28512 (#f) 2SK12, K15 
A 2SC20 2SC504 A 2SC501 2SC 594 A 28312 = 
| & 2SC70 2SC788 “& 2SC502 2SC 481 A 28313 (fF) 2SK15 
| A 2SC71 (#f) 25C372©@,C373© A 2SC511 2SC510 A 2SK13 2SK15 
| & 2SC72 (#f)2SC372©@,C373@ | | A 2SC513 2SC 512 A 2SK13 2SK12®@ 
| & 2SC74 (4) 25C594 “A 280515 2SC 515A A 2SK17 2SK30A 
| & 2SC74Q) 25C594 ® —& 2SC518 2SC 558 A 3SK23 3SK 28 
| & 2SC101 2SC52]A A 280520 2SC 520A | AOS15 QS18 
| A 2SC101A (HF) 2SC521A & 2SC521 -2SC 521A AOSI6 OS18 
A 28C102 2SC521A A 2SC523 2SC 522 4 0S17 OS18 
| & 2SC106 2SC517, C1237 A 280525 2SC 524 
| & 2SC107 2SC517, C1237 A 25C550 (HF) 2SC1241 
| A 2SC108 2SC108A & 2SC552 (Fir) 2501242 
| & 2SC109 2SC109A & 2SC554 2SC 548, C998 
| A 28C199 7 _ 2 28C556 2SC 1164 
A 280316) 2SC587A @ A 280559 2SC 481 
1 & 2SC351 2SC380A A 250588 ®) 2SC 594M) 
| A 2SC367 2SC735 A 2SC6H01® | 
| A 280368 (HF) 2SC1380A. | A 28C602) 
| & 2SC369 (Hr) 2SC732 A 2SCé1L® 
| A 2SC369©@ 2SC1000@ — A 28C612® 
| & 2SC370 ($f )2SC372, C380 - & 2SC780@ 2SC780A@ 
| A 28C371 (Hr) 250372 A 280794 ! 2SC 793 
| A 2SC371@ _ | (#r)2SC372@ A 2SC863 2SC 383 
| A 28C374 (#7) 2SC373, C733. A 280864 9SC 383 
| & 2SC375 280784 A 280991 2S. 998 
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S4{A—F Diode a Hr HEF Rectifier. 


i ft @ m rey 
Hee | Recommended yee ore eater Type 


A M8482 ‘(t) 182187 A 181237 1S1834 A SFI6FI11 SF16F 12 
A 1848 (#1)1S1658 | A 181238 181835 A SF16GI11 SF16G 12 
A 1849 181658 | A 181465 : A SFI6HI11 SF16J 12 
A 1871 (#1)1S2462 A 181719 1S 2093 A SF16J 11 , 
A 1872 (#f)1S2462 A 300GD12 300LD11 A SFI6LI11 SF16L 12 
A 1881 (#t) 1S 2462 A 300JD12 oy A SFI6NI1 SF16N12 
A 1882 (#f)1S 1587 A 300LD12 4 A SFI6RI1 ‘SF16Q 12 
A 1886 (#7) 182236 A M8320 152237B A SF50D11 SF50D12. | 
A 1887 (#1)1S1588 | A M8371- 10K IN44A1 A SF50GI11 »SF50G 12 | 
A 1888 (#T)1S1588" | A SF 3B11 SF 3'B14 A SF505 11 -SF50J3 12 | 
A 1889 (#7) 1S1588 A SF 3Di11 SF 3D14 A SF50L11 SF50L12 
4A 18127 _ A SF 3Gil SF 3G14 | A SF50N11 -SF50N 12 
A 18128 ~ A SF 3B12 SF3Bl4 A SF50R11 -SF50R 12 
A 18129 (37 )1S1587 A SF 3D12 SF3D14 A SHS5BI1 SH5B12 
A 18130 (#7 )1S 1587 A SF 3G12 SF 3G14 A SH5DI11 SH5D12 
A 18135 ~ 0275.6A A SF 3B13 SF 3Bl14 A SH5FI1 ‘SH5F12 
A 18136 02Z6.2A A SF 3D13 SF3D14_ A SH5GI11 “SH5G12, 
A 18137 02Z7.5A | A SF 3G13 SF 3G14 A SH5HI11 ‘SH5H12 
A 18138 02Z8.2A A SF 5ZI1 SF 5B12 A SH5Ji1 ‘SH5J 12 
A 18139 02Z9.1A A SF5Al1 A SHI6BI1 ‘SH16B 12 
A 18140 02Z11A | A SF 5BI11 # A SHI6DI11 ‘SH16D 12 
A 1S141 02Z13A A SF5Cil SF5D12 A SHI6F11 ‘SHI6F 12 
A 18142 02Z15A A SF5DI1 " A SHI16G11 SH16G12 
A 18143 02Z16A A SF 5EIl SF 5F12 A SHI6H11 'SH16H12 
A 18145 (#7)1S2236 | A SF5FI11 hn A SH16J 11 ‘SH16J 12 
A 18180 (#T)1S 2460 A SF5GIl SF5G12 A SM5Bl1 SM6B14 
A 18181 ($f) 1S2461 | A SF5HU SF5J12 A SM 5DI11 ‘SM 6D14 
A 18182 (#r)1S2462 A SF5J11 " A SM5GI1 ‘SM6G14 
A 18183 (#r)1S2463 A SF10Z11 SF10B12 A SM 5B12 ‘SM 6B14 
A 18184 1S1588 A SF10A11 A SM 5D12 -SM6D¥4 
A 18185 1S1588 | & SF10B11 , A SM5G12 _ ‘SM6G14 
A 18215 (#r)1S212 | A SF1OCH SF10D12 ASM5B13 {ISM6B14 
A 18216 (37 )1S213 A SF10D11 SF10D12 ASM5DI13 SM6DMH 
A 18217 18214 A SF10EI1 SF10F12 ASM5G13 SM6GH4 
A 18218 1$1588 A SF10F11 " A SM10BI11. ‘'SM10B 14 
A 18324 1$1588_ A SF10GI1 SF10G12 A SM10D11 ‘SM10D 14 
A 18325 151588 A SF10H11 SF10J 12 A SM10G11 SM10G14 
A 18810 1$1585 A SF103 11 ” A SM10B12 SM10B 14 
A 18989 1$276 A SF10LU SF10L12 A SM10D12 SM10D 14 
A 181514 (8f)1S1585. A SFION11 SF10N12 A SM10G12 SM10G 14 
A 181515 (#7)1S1586 A SF16Z11 SF16B12 A SM10B13 SM10B 14. 
A 181516 (Ff) 1S 1587 A SFIGAI1 n A SM10D13 ‘SM10D 14 
A 181621 182091 A SFI6BI1 " A SM10G13 SM10G14 
A 181722 (3t)1S1549 A SFI6CI11 SF16D12 7 ) | 
A 181807 (#T)1S2187 A SFI16D11 a 

A 182095 A SFI6EI SFIGF12 


--1S2095A 
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K #f tn 
ae | Recommended is 


FACHEVYIXDYT /Mounting Kits and Parts 
SIRE EAT SoS, PREPIOUMESLOMAI ETA, SNHKOWW TIM MBONAND Pic b SBSO Bind, 
FRC LCMASHET. THROW TCOMAKREMRLETL, ADEIKBVIES. 
AC20C (2—13B, TO-66(-i 5) 
AC21C (2—13B, TO-66(<i8 5) 


AC6C (2—19A(Si), TO- 3 [= 345) Jr® M3 X0.5X 2PCS 
AC604 > 
Halk A — 4 AC203 


Beet A 
+ > HERR T vy Yor KX 2PCS — 


DN ALERM 3 X 2PCS-———> 
Poorer) 
eae 5 7h ACSOI 


Aa He A ~— y AC20 . 
$EHRT y ve X2PCSACIOIY 
AC6CS <A 4M3x2PCS AC4OIT 


7 THLACH5OL M4 i fy kM 3 X0.5X 2PCS 
Wht» M3 X0.5 X27 aE ‘ACTOLA | AMBRE aes 
AC701A 4.0¢ 
FHA — | ba, down / eit 
tte Zeng ap— ay | WARY vy 3.2 4. 
HOT y Vx ae 


RY xe 
AC26C (2 —91c38F)) ACITA (2 —9A, TO-60(C35F3) 


HURT vy > 3.94 


AC23A (3 —11D, 3 —11HIc34F) 


a HERR AS AC207 


Neen a FAT AL \ *ACO6C 
a LEI > . 
= Ee et OS ” KC308 ee Vea 


x 2PCS 
*AC311 


5 7H See ot 
ie AC502 2S REAM 3 sf > M 2 
To Bie eM 5 see oy “AC403 S AC27A 
LD (PUB) eee ee ieee | C 
AC404 57 x 3 ! 
ay ; AC501 M5 X0.8 
AC702A : M 3 X0.5 
x 2PCS. 
SaaS 7 Ao eee AC701A 
peeege teeta mm AC32 (3 —11C (igF8) AC33A (3 —7 E(ci8iFi) 
HERR A ih 
AC211 ae 
° ~—M5X 
aos) HERR sy Ly 2p - ll 
oP ES .1¢ AC307 mutt AR a 
: aa - 
| DOP RT AC2I ee OSES ng 5 TR 
PUT tix Eyal 2 SF Iv AC503 
oe eee AC504 eS REM 5 
Aces = SRieM @ > AC32 AC412 (> AC33A_ 
BETES M 5 AC406 (i — A+ yb 
CARE) Ait y }M6X1 M5 X0.8 
ACA404 AC793 AC702A 
ARF v } 
M5 X0.8 
AC702A 
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AC34 (3-12, 3—13G (238) AC42C( 2 —19C, TO— 3 [=i ) AC46C( 2 — 8 Li= iF) 


7% YM 3X0.5X2PCS AN RY M2.6 
AC604 AC605 

ARIK AX— + Acaig 

‘ : FES M2 .6 

HIT vy VY xK2PCS AC414 


AC318 
AC42C “4HE4eM3 X2PCS fe , 
“ AC402 oe a 


WRB 4M 3 X 2PCS 
AC401 


WH y M3 X0.5 7S % WE M26 


I 
AC701  X2PCS 4.09 . AC4I15 
oom FEM 6 AB+» twee] 
AC407 Yeas ne inet , AC7i1 
| NRMBEM6 > AC34 ME Ye — 
AC406 HURT vy vx 
AATF » M6 
xi 
AC703 


AC51 (3 —11L (<i) AC54( 3—27BIz385) 


HK AN 
AC212 | 
LAZAR AT AR i" yin RRS 
| HART y vx costing 2S Se M12 
cA Bn AC319 M20 AC54 


AC52 ARF yb 


9 — = +l AC5O4 fy fy b M12X1.5 
AC51 NIT vy 


WS REGS M6 


AC406 | | 
Fy | M6 X10 | 
AC703 
2 AC56(3—12B, 3-—I13H, 
ACSSC (2 —101= igiF8 ) a A, 3—13MIci8F)) 
ANA M3, X0.5 f+ oh. 
Po AC604 Mi 4 
Toe es as ie 


2.MN DITKA > TIL HRAN-—HILY 
Bey TY ACR Vaya F 
TSK-550 #£21i¢h4in) & Bip bl CEA 
SoLEMRAMRAVECALCMELET 
ISO standards are adopted for small 
screws and hexagonal nuts. 
Radiation effect is marvelously enhanced 
when applying silicon grease (Toshiba 
Silicon Compound TSK-550 or equivale 
-nt( to the insulating spacer when inst- 
alling . 


AC55C HATA 
AC311 at 


HOA y  — 2p S99 FESS | | 
AIR Tv vr pn . a ast 2S EE 
! M8 
AC56 
FNAB yb 
M8 X1.25 


S800 


WRAX—Y Insulating spacers 


3 
| 
' 
AC222 ——wi4:0.2 e 


—~| 
¢ 
0.05 |_s+o.1 |25%b FL 


ARTY + Insulating Washers 


[= | 


Wy 
4 


AC318 
AC319 


6674 BY 
TM Nv 


JIS C 2803 
ET as 
JIS C2803 _ 
ET #o Aetna 
JIS C 2803 


P20 


3-4 Plain washurs 


JIS B1256 
YX IL 1FEM 3 BsP 


JIS B12517s% 
KE 27 3 PBW 


7 5.1 
PHB 


Batt & E& Toothed lock washers 


SL FE Cum) JISH FR 
wm |Mul a | D | JIS B1255 
| Sn 4% I 5 F 


\ROS Small screws 


= | ORL HARSTEE (mm) 
nae 
uw M 2.6 X0.45 pao 


i 
10 
BUS STE (mm) 
MUX Cy F JiS Bi181 | 
| Aft y b 12 w 
M3X0.5BsB_ 
o 1A 
M5 X0.8Bs 


JI SH¥6 


JIS Bill. 
TEAL FAA Y 
M3 X0.5X12Bs 
JIS Bllll 

TERA FAD YD | 
M 2.6 X10Bs 


M2.6X0.45 


sae S37 ats 


‘2t 


Br Se vin 


1. KOUYYAY Transistor 


2S A740 
YI 2YPNP]=MHRM AVI bh AY VAR 
OB AA 
° VISHE CS : Vecxzo =150V 
BIA BDKSV. : Ic=1.5A 
e29Cl448L ayvyPV AY RV COEF 
eS IAF y7E-NEBCT 
CTOSHIBA 2-10) 


28C1242A (TENTATIVE) 
A2YNPNZUEBE YP NAV HSB IOV VAR 
OVHF (144~175MHz) ays RS BE IB 

(KR FEAR) 
° Se Ae 10dBCMin.) 
© 1O~15 WARIS BE Be RIC a 
* =i y RMB ARy PICRBSN TSH 
OPE 

e (JEDEC TO-10A) 


NG 
= 


2SC1447 
2YNPNZERFY SMP VU-TFBb IVY VAR 
Oxf EB Wixtatn Al 
° aly HE CS 2 Vor =300V 
eS FAFy ZEN PBC 
CTOSHIBA 2-10) 


x 
we 


28C1448 

2YNPN=BUAM AIR FY VAR 
OEE 70 Ad 
© reulifHE CS : Vero =150V 
° mA KEV. 2 Io=1.5A 
e2SATE 2VY AV AY RVC OETF 
oS FAK y PERN EIGCH 

CTOSHIBA 2-10) 


NG 
= 


2. SHS Rectifier 


181832 
YY) 2 YER ATE te 
OTV 73v---A 
eo BIKE E : Vam=1800V 
0 Soper Bi 2 Io=0.7A 
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F\New Product Guide 
CHAN OV. TIL HG dot <¢ FES) 


& 
= 


“ 
= 


Ng 
= 


& 
= 


e DGAAE] ¢ tre=6us DYE 


ecKRYeY, £7 TI 


iR5BZ61, 1R5DZ61, 1R5GZ61 
= VK YGE STR 
O— BEA 
° 4h 7. SA ss Ae >: Vem =100~400V 
» SPIE EE + To=1.5A 


eWFARy VN FG 
H4YRASX Thyristor 


5H300522, SH300J22A 
2YERMA BEAU AZ 
Orazk a 
eat A GAIRBA IL ee Heats k Ot A, BAR HE 

> Vem = Vau=600V 

° SIR : lo=300A 
ek -YATRA A i torr=15 us LF 
° ig ED, aI 


SM2B42, SM2D42, SM2G42 


2 YURI TD AR 
et A, SEBAIL SEE : Vorm=100~400V 
° S258 wa, * Yi ¢ Incrmsy=2A 


ORE YEOH EG 


SMI16D12, SM16G12 


2 VPRO AAT VAR 
Zeit R77 al as 

e 4 A, BABAIL ESE : Vporm=200~400V 
e SSH, it ¢ lreus)=16A 

oF Fybnr-Aye 


3055-——-----3854 


73 
BEeE+Y+BAREWY FT» FA 
NDC 548 


M47 F111 Bb BRET © , 


%  5000R 


i 7 RO SW SAR KS EL 
% fF INI Weey Hs {s 
i fT Bi fe Ml sc BT IE et 


BERL AR TTR A SAT 1 5 

TS EAS 101 
am (292) 1211 CR) 
eB RE 6294 


Bi ae 


——% fT MB #— 
SER LR MEDF UA - RFRA FRO + RICA 
BBM + H-PFYIA7 IRR 7U-v +s TAF Ts 
FA + BROK 


FU Fill + 55 fee a 2S ED BURRS BAR + CARE) AK SLARAT 
Printed in Japan 


